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CHAPTER I. INTRODUCTION 
The school reform movement in the United States has called for 
drastic changes in the public school education to meet the needs of at-
risk students and the nation. Many solutions v/ere tried. On the 
national level, education reforms included new national goals, new 
American schools, world class standards, a national curriculum, and 
measurement of the nation's educational health. States have tried 
graduation course requirements, accountability indicators, student 
competency testing, teacher competency testing, teacher certification, 
merit pay, career ladders, and curricular revisions. Many states 
expended tremendous sums of money to implement their reform solutions. 
Goals 2000: Educate America Act has appropriated five billion dollars to 
be spent on education by 1998 (Manatt, 1994). Unfortunately, despite all 
the reform efforts, academic achievement continues to be low for poor and 
minority students in most large urban school districts (Stevens, 1993). 
This pattern of lack of success with minority students carries over 
into the work force where, as a result, minorities are grossly 
underrepresented in the best-paying career fields. 
Thousands of programs have been started since the late 1960s to bring 
diversity to the science work force. The results have been dismal 
(Culotta & Gibbons, 1992) . The question of how to increase the flow of 
minorities into the scientific "pipeline" in the United States has been 
puzzling. 
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It was in the 1970s when scientists, engineers, executives, 
educators, politicians, and the like, decided that something must be done 
to reverse what they saw as a most disturbing trend in science; blacks, 
Hispanics, and Native Americans made up about 13 percent of the American 
work force, yet these three minority groups together accounted for less 
than 2 percent of the country's scientists and engineers. Today, in 
spite of proactive government efforts and spending millions of dollars, 
matters have barely improved. Although blacks are now 11 percent of the 
work force, they make up only 3 percent of the employed scientists and 
engineers. Hispanics account for 5 percent of the workers but 2 percent 
of the scientists and engineers. American Indians in science are so rare 
that the numbers are statistically suspect. Culotta and Gibbons (1992) 
reported that government officials, educators, and industry executives 
admitted that much of the money had been misspent. The explanations most 
often given centered around these seven culprits: 
1. Programs were run with little oversight or assessment; 
funding did not depend on results. 
2. There was little real commitment from the top or from 
most faculty. 
3. Programs had vague or unrealistic goals. 
4. Funding was inconsistent, magically appearing one year 
and vanishing the next. 
5. Programs ignored subtle psychological issues such as low 
expectations on the part of teachers or counselors. 
6. Colleges recruited unprepared minority students and then 
left them to sink or swim. 
7. Programs targeted college-aged students or higher, 
instead of going to the root of the problem in elementary 
and high schools. (p. 1185) 
As a result, large grants were awarded to colleges and universities 
with zero accountability. Nobody asked if these programs were working. 
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There have been no criteria for measuring success. The practice is to 
just keep throwing money at programs for minority groups! 
In 1989, Iowa State University launched a pilot project as the first 
step of an ambitious plan to create a program in precollege minority 
education. The program, entitled Science Bound, was proposed and 
implemented to increase the involvement in science and technology of 
minority students in the Des Moines (Iowa) public school system. The 
focus of Science Bound was on the students who are African American, 
Hispanic, Southeast Asian, and Native American, when possible. The 
groups represent the minority groups that are grossly underrepresented in 
technical fields. The plan introduces a unique mentoring concept with 
teams formed in a three-way partnership between private-sector and 
nonacademic professional scientists and engineers, selected classroom 
teachers in grades eight through twelve, and Iowa State University 
faculty members and students. The Science Bound program manager and the 
Des Moines school district have offered this researcher an opportunity to 
evaluate the program. 
Science Bound is designed to overcome the factors that lead to 
science dropouts. Key among these are family socioeconomic status, home 
environment, and traditions that exist within the minority community. 
Furthermore, the program provides rigorous high school science and 
mathematics courses with high expectations placed on students. The 
single most important feature in successful minority programs is that 
these programs expect, in fact, demand, hard work and academic excellence 
from their students (Levin & Hopfenberg, 1991; Culotta & Gibbons, 1992) . 
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Students in the Science Bound program are identified in seventh 
grade. Potential students must show evidence of being at risk and not 
working up to academic ability. At the same time, they must show 
potential in mathematics scores on the Iowa Tests of Basic Skills or 
teacher recommendation. 
Statement of the Problem 
The problem of this study is to determine what interventions, if any, 
have been successful in producing results with Science Bound students. 
As our society grows more littered with crime and drugs, as the number of 
families living in poverty multiplies, and as our economy grows ever more 
demanding and complex, the task of preparing all children for success in 
school and life is becoming more critical to the nation's future and more 
difficult to accomplish. Minority populations are increasing in public 
schools, and those are the students with whom schools have historically 
been the least successful. In addition, minorities make up a growing 
segment of the "underclass." Membership in this group is characterized 
by low-paying jobs or unemployment and poor academic preparation. 
The coming technological and information-based era requires more 
skilled and talented persons to emerge from our schools. Policymakers, 
teacher educators, and school administrators must consider the issue of 
equity in preparing these students for the world (Stevens, 1993). Many 
poor and minority students do not live in environments that provide 
support to make up for any deficiencies that might exist in their schools 
(Adams, 1993) . Efforts have been underway for several decades to reverse 
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this trend. The pressure is on schools to make a significant impact on 
the historical inequalities in education that African Americans and other 
minorities continue to experience. 
The Science Bound program offers an opportunity to study commonly 
used techniques and conditions that have been successful with minority 
students. The techniques will be categorized as monitoring student 
academic progress, improving student behavior, increasing attendance, 
improving student attitudes toward science, success of program 
components, and parental involvement. 
Research supports the importance of parental involvement in student 
success. Wang, Haertel, and Walberg (1993) reported on the importance of 
home environment as a variable that influences learning. Home 
environment includes not only the education characteristics of the home 
but also parent activities and attitudes that support student learning. 
Representative activities and attitudes include parents' expression of 
interest in student school work, participation in school conferences, 
expectations for students' academic success, and ensuring completion of 
homework and school attendance. 
Effective schools research has noted indispensable characteristics of 
effective schools. Paramount among these is the importance of monitoring 
of student progress. Effective schools get that way partly by making it 
clear that pupil acquisition of basic school skills takes precedence over 
all other school activities. In addition, there must be some means by 
which pupil progress can be frequently monitored. These means may be as 
traditional as classroom testing or as advanced as criterion-referenced 
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measures (Edmonds, 1979). The point is that some means must exist in the 
schools by which the principal and teachers remain constantly aware of 
pupil progress in relationship to instructional objectives. 
The seriousness and purpose with which the school approaches its task 
is communicated by the order and discipline it maintains in its building. 
Again, common sense alone suggests that students cannot learn in an 
environment that is noisy, distracting, or unsafe. Furthermore, some 
evidence exists indicating that clear, reasonable rules, fairly and 
consistently enforced, not only can reduce behavior problems that 
interfere with learning, but can also promote feelings of pride and 
responsibility in the school and community (Purkey & Smith, 1983). 
Purpose of the Study 
The purpose of the study is to determine the effectiveness of key 
components of the Science Bound program in directing minority students 
into technical fields. Data will be collected to evaluate program goals 
which serve as indicators of program and student success. Among the 
goals to be evaluated include: 
1. to increase the understanding and interest in science and 
technology for minority students. 
2. to determine the effectiveness of activities provided for 
students. 
3 . to improve minority students' academic performance. 
4 . to improve minority students' attendance in school. 
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5. to increase the ability of the families of participants to 
support and nurture interests in science, mathematics, and higher 
education in their children. 
6. to introduce students to application of science and mathematics 
in the private sector and explain how the study of science 
relates to career opportunities. 
The data will be used to provide guidance for the education of 
minority students and to establish a baseline for charting improvements 
and program effectiveness. The baseline information will be used to 
predict future student success based on their academic performance, level 
of parental involvement, and the data collected from stakeholder 
inventories. The Content, Input, Process, and Product (CIPP) evaluation 
model will be used as a guide for the evaluation. 
Research Questions 
Seventeen research questions guide the investigation and the 
development of hypotheses. The questions are divided into four main 
categories. The categories and questions are provided below. 
Monitoring Student Academic Progress: 
1. Is there improvement in student mathematics achievement data for 
students in the Science Bound program as measured by grades and 
criterion-referenced tests? 
2. Is there improvement in student science achievement data for 
students in the Science Bound program as measured by grades and 
criterion-referenced tests? 
3. Is there improvement in grade point average over a two-year 
period (1993-94)? 
4. How does Science Bound student achievement compare with all Des 
Moines students in general? 
5. How does Science Bound student achievement compare with all Des 
Moines minority students? 
other Student Data (Attendance. Discipline, Attitudes): 
6. Does student attendance improve for students in the Science Bound 
program over time? 
7. How does student attendance compare with all Des Moines students 
in general? 
8. How does student attendance compare with all Des Moines minority 
students? 
9. How do student discipline referrals compare with all Des Moines 
students in general? 
10. How do student discipline referrals compare with all Des Moines 
minority students? 
11. What are student perceptions concerning the importance of 
science, mathematics, and preparation for college? 
12. What are Science Bound students' attitudes toward science? 
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Success of Program Componenta: 
13. What are teacher perceptions of the Science Bound activities, the 
effectiveness of the program, and the progress Science Bound 
students are making? 
14. What are mentor perceptions of the Science Bound activities, the 
effectiveness of the program, and the progress Science Bound 
students are making? 
15. What are student perceptions of the Science Bound activities and 
the effectiveness of the program? 
Parent Involvement: 
16. What are parent perceptions of the importance of science, 
mathematics, and higher education? 
17. To what degree are Science Bound parents involved in their 
children's school activities? 
Objectives of the Study 
The following objectives will be presented to accomplish the task of 
determining if the Science Bound program is effective in developing 
interest and skills in technical fields. 
1. Review and examine student achievement in math and science areas. 
(Research Question, MP 1-4) 
2. Review.and examine student school attendance data and attendance 
at enrichment activities. (RQ, OD 5-7) 
3. Review and examine discipline referral data. (RQ, OD 8-10) 
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4. Determine students' evaluation of the components of the Science 
Bound program. (RQ, PC 15) 
5. Determine students' attitude and outlook toward science. (RQ, OD 
11-12) 
6. Determine classroom teachers' evaluation of the components of the 
Science Bound program and student performance. (RQ, PC 13) 
7. Determine mentors' evaluation of the components of the Science 
Bound program and student performance. (RQ, PC 14) 
8. Determine the amount of parent involvement in school activities 
as well as their attitudes and perceptions of the importance of 
science, math, and higher education. (RQ, PI 16-17) 
Basic Assumptions 
It was recognized that there were certain conditions or circumstances 
affecting the study which could not be controlled or manipulated by the 
research design. The basic assumptions of this study included the 
following: 
1. All participants in the perception survey will answer the 
questions honestly and accurately. 
2. Science Bound students have been in the program long enough to 
adequately respond to the survey questions. 
3 . The number of participants returning the survey represent an 
adequate sample size and can be generalized to the population. 
4. Science Bound mentors understand their roles in working with at-
risk students. 
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5. Personnel who work with Science Bound students share a common 
belief that all kids can learn the intended curriculum regardless 
of their background or special characteristics. 
Delimitations of the Study 
There are several delimitations in this study. Efforts to ensure 
that the study was rigorous and made a valuable contribution to the 
scientific knowledge base on efforts for increasing minority 
participation in technical fields requires a careful examination of the 
following delimitations: 
1. The questions developed for the participant survey are derived 
from the literature review, Science Bound program goals, and 
discussion with program personnel. 
2. The teacher survey data are generated from the 32 teachers 
participating in the Science Bound program in the Des Moines 
Independent School District during the 1993-94 school year. 
3. The mentor survey data are generated from the 28 mentors 
participating in the Science Bound program in the Des Moines 
Independent School District during the 1993-94 school year. 
4. The student survey data are generated from students participating 
in the Science Bound program in the Des Moines Independent School 
District during the 1993-94 school year. 
5. Parent,data are collected from parents of eighth grade students 
during the 1993-94 school year. 
6. The collection of student achievement, attendance, and discipline 
referral data are from the years 1991-94. 
7. The study is limited to Science Bound program effectiveness. 
8. Specific student achievement data, used to determine improvement 
over time, were limited to the percent of CRT items mastered. 
Definition of Terms 
Advocacy; Supportive relationship wherein a resourceful adult works with 
the same group of students and provides intensive support and 
services. 
At-Risk: Students who possess characteristics for school failure. 
Examples of these characteristics include: poor attendance, 
retention, dysfunctional families, substance abuse, etc. 
Alternative Assessment: The general term used for observation and 
demonstration measurement. It is known to contain the 4 Ps: 
product, portfolio, performance, and personal communication. 
CIPP (Content. Input, Process, and Product) Model: A model developed by 
Dan Stufflebeam for the improvement of curriculum evaluation and 
programs. 
Criterion-Referenced Test (CRT): Test used to measure a specific 
objective (criterion). 
Curriculum Alignment: To have interaction between written, taught, and 
tested curriculum. 
Disagcrreaation: The process of reporting scores by gender, race, and 
socioeconomic status. 
Effective School: A school in which there are no significant differences 
in the proportion of youth demonstrating minimum academic mastery as 
a function of socioeconomic class. 
Free/Reduced Lunch: A term used to determine socioeconomic status of 
students that is based on their eligibility for benefits in the 
federal lunch program. 
Mentor: A caring person involved in helping to create one-to-one 
relationships with students who need support to achieve academic, 
career, social, or personal goals. 
Norm-Referenced Test: A standardized test used to find out how each 
individual learner performs in relation to the performance of other 
individuals on the same test. 
School Improvement Model (SIM): A model developed at Iowa State 
University, College of Education, which encompasses a wide cross-
section of educational services to school distr'icts. 
SIM II: Phase Two of the School Improvement Model which focuses on 
curriculum renewal and alignment, student achievement, teacher 
accountability, and curriculum assessment. 
Tutoring: The practice of students receiving extra assistance in 
academic areas. The assistance is usually on a one-to-one basis and 
for specific skill deficiencies. 
Underrepresented: This term is characterized by the percentage of a 
certain population group in a profession or field being lower than 
their percentage in society as a whole. 
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Intended Timeline 
Winter. 1994 
The study of the Science Bound program began in February, 1994, with 
the review of literature, developing a conceptual framework for the 
survey instruments used in the study, and developing prototypes of the 
instruments. 
Spring. 1994 
The survey instruments will be evaluated, revised, and finalized in 
April. Next, the survey instruments were administered to each mentor and 
teacher in the program to determine the effectiveness of program 
components (Objectives 6-7). Students in the Science Bound program were 
administered science outlook and attitude surveys in May (Objective 5). 
Summer. 1994 
Student achievement data, in the form of science and math criterion-
referenced tests, will be acquired (Objective 1). Attendance data and 
discipline suspensions were collected and tabulated (Objectives 2-3). 
Finally, a tabulation of all the survey instruments that were 
administered to teachers, mentors, and students were completed. 
Fall. 1994 
The Research Institute for Studies in Education (RISE) will be given 
all the achievement and survey data and completed the statistical 
analyses. The information was completed in mid-November. Upon 
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completion of the dissertation, a CIPP report will be completed for the 
Des Moines school district. It is anticipated that the dissertation will 
be completed by the end of the first semester of the 1994-95 school year. 
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CHAPTER II. REVIEW OF LITERATURE 
Introduction 
A major part of the review includes studies that provide insight into 
effective interventions that have been attempted with at-risk students. 
There are five sections to the review: 1) a review of techniques used in 
at-risk education, 2) a review of effective schools research, 3) a review 
of the findings of the Secretary's Commission on Achieving Necessary 
Skills (SCANS), 4) a review of Goals 2000; Educate America Act, 
5) related information concerning conducting a program evaluation, and 
6) a summary of the chapter. 
Many categories of information were reviewed. They include broad-
based professional journal articles as well as specific studies found in 
dissertations. Initial information sources were library indexes. 
Dissertation Abstracts, Educational Resources Information Center (ERIC), 
Review of Research in Education, Encyclopedia of Educational Research, 
and other collections of educational research studies. Citations in 
books and journals and from personal interviews with human resources 
comprised the remaining categories. 
Several limitations of the research procedure should be noted: 
1. No systematic study of sources outside of the United States was 
included. 
2. Some of the studies were from published sources which tended to 
report only those articles with significant results. 
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3. Other contributions to the existing body of literature may have 
been excluded from the present study due to time constraints. 
At-Risk Education 
Today, 20 percent of all school-age children live in poverty. This 
year, 20 of every 100 children will be born out of wedlock, 13 to teenage 
mothers, 12 to parents who will divorce before the child is 18, 15 into 
households where no parent is employed, and 15 into households whose 
income is below the poverty level. By the year 2000, as many as one-
third of the nation's children may be disadvantaged and at risk (Trevino, 
1991). The question one asks is how can anyone expect future success 
with these children? Even though the deck seems to be stacked against 
them, educators have a responsibility not only to envision success for 
at-risk students, but to help make that vision a reality. The foremost 
mission for educators and concerned citizens is to keep today's at-risk 
students from becoming tomorrow's dropouts. 
The review of research on youth at risk will center on 1) character­
istics of these students, 2) characteristics/components of successful 
programs, and 3) recommendations to school districts for developing 
approaches to the problem of youth at risk. 
Characteristics of at-risk studenhs 
Wells (1990) reported on three categories of youth at risk of 
dropping out of school: the alienated, the disadvantaged, and the 
disadvantaged and alienated. The alienated group is identified as those 
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uninterested in or dissatisfied with the values presented by school or 
work. The disadvantaged and alienated exhibit alienation symptoms and 
lack of basic social and academic skills, family support, and self-
esteem. The disadvantaged group is defined as those who have family 
support and/or motivation to succeed, but suffer from effects of economic 
deprivation and/or racial discrimination (Wells, 19.90). 
Most researchers break at-risk characteristics into four major 
categories: family related; school related, including cognitive and 
affective characteristics; student related; and community related. There 
is ample knowledge concerning which students may be at risk. The at-risk 
student profile shown in Table 1 is an attempt to give an overview of 
student characteristics that often result in a decision to leave school 
(Wells, 1990). 
In summary, there tend to be common predictors which vary from group 
to group. It is important to note that characteristic indicators must be 
viewed in combination and not in isolation when determining a student to 
be at risk. Sets of characteristics, however, appear to be more 
substantial indicators when determining the potential for dropping out of 
school. High absenteeism, low or declining achievement scores, low 
socioeconomic status, and grade retention have been identified as being 
powerful predictors of dropping out of school (Bassett, 1993; Deschamps, 
1992; Steele, 1993). 
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Table 1. At-risk student profile characteristics'" 
School- related:^ 
• Low teacher expectations 
• Lack of language instruction 
• Conflict between home/school culture 
• Overcrowded classrooms 
• Lack of adequate counseling 
• Counseling referrals 
• Poor facilities 
• Lack of educational options/inadequate curriculum 
• Negative school environment, climate 
• Lack of adequate attendance system 
• Lack of adequate discipline system 
• Instructional discrimination 
• Higher graduation requirements 
• Retention 
• Suspensions 
• Special program placement 
• Placement in tracks other than high academics 
• Low ability level 
• Low grade point average 
• Low standardized tests—reading, math, and composite scores 
Community-related: 
• Lack of community support services or response (drug and alcohol 
abuse programs, family counseling, mental health, and social 
services) 
• Lack of community support for schools 
• High incidence of criminal activities—poor response from court 
system 
• Lack of school-community linkages 
• Loss of neighborhood schools 
Student-related: 
• Poor school attitude 
• Low motivation 
• Low education and occupational aspirations 
» Attendance/truancy problems 
• Low self-esteem, external locus of control 
• Behavior/discipline problems 
• Pregnancy/marriage 
• Drug abuse 
• Poor peer relations 
'••Adapted from Wells, 1990, p. 10. 
''Symptoms in combination increase risk. 
Table 1. Continued 
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Student-related: (cont.) 
• Nonparticipation in extracurricular activities 
• Negative police involvement 
• Lack of student involvement 
• Friends who have dropped out 
• Illness and disability 
Family-related: 
• Low Socioeconomic Status (SES) as measured by the school's 
free/reduced lunch count 
• Student has to work 
• Stressful home life (dysfunctional) 
• Parental noninvolvement (low expectations) 
• Low parental education level and occupation 
• Non-English speaking home (excluding Asians) 
• Abuse 
• Ineffective parenting 
• Number of school moves 
• Minority status 
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Characteristics of gucceaaful programs 
Faculties of successful schools believe that students can learn and 
teachers can teach. This is expressed in high expectations for everyone. 
Positive attitudes and respect for students permeate the learning 
environment, pupils are not ridiculed or ignored, and a strong sense of 
community and ovmership are all predictors of success in at-risk 
programs. 
The misconception that "schools do not cause dropouts and can do 
nothing to keep children from dropping out" seems to be the most 
inaccurate belief educators may have about dropouts (Wells, 1990) . Wells 
explained that the National Dropout Prevention Center describes 
awareness, attendance, achievement, attitude, atmosphere, adaptation, 
alternatives, and advocacy as target areas where schools can make a 
difference with the at-risk populations. 
Students need to be successful at learning tasks that provide regular 
and intermediate rewards and recognition if they are to be motivated to 
continue to work hard at these tasks. Experiencing school success builds 
student self-confidence as a learner that can sustain persistent effects 
at learning activities when immediate rewards are less frequent. If 
feelings of competence and acceptance are not gained in school 
activities, early-adolescent disadvantaged students are more likely to 
seek self-affirmation in nonacademic domains (Braddock & McPartland, 
1992). 
Braddock and McPartland present an outline of four sources of 
motivation that can encourage all students to work hard at learning tasks 
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in school. The sources are listed below as the primary sources of 
motivation. 
1. Success in school (motivation of immediate rewards that build 
self-confidence as a learner). 
2. Relevance of school work to current interest (intrinsic and 
instrumental motivation). 
3 . Human climate of support of students by teachers and peers 
(social motivation). 
4. Help with personal problems (elimination of counter-productive 
motivation). 
It has been suggested that the coordinated efforts of all areas of 
society are needed to solve the problem. This idea brings to mind the 
African proverb that "it takes a whole village to raise a child." 
Characteristics of overall successful at-risk programs can be found in 
Table 2. 
Schools throughout the nation are engaged in programs that use adults 
from the community to help at-risk youth make steady progress through 
middle and secondary grades and complete high school. Mentoring and 
advocacy are widely viewed as promising mechanisms to provide substantial 
goal-directed support to students (McPartland & Nettles, 1991). 
Project RAISE, a multi-faceted program, was studied by McPartland and 
Nettles (1991). One-on-one mentoring is a particularly demanding 
component of RAISE that has been hard to implement. RAISE expects a 
strong commitment of time and energy from the adult volunteers. The 
commitment includes weekly face-to-face contacts. The goal was to gain 
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Table 2. Characteristics of overall successful at-risk programs'" 
• Preschool early childhood intervention programs 
0 Small classes 
• Program flexibility 
• Experience-based education 
• Improved curriculum and improved school climate 
• Functional and academically challenging curriculum 
• Study skills at all levels 
• Self-concept development, student empowerment 
• Counseling 
• Systematic attendance procedures 
• Defined discipline procedures 
• Peer tutoring 
• Mentor programs 
• Interpersonal and life skills 
• Systems to address "transition" from home, school, grade level, and 
beyond 
• Vocational/technical/adult education programs 
• Work/study programs 
• School-directed alternative educational programs 
• Staff development to better teach all at-risk children, including 
cultural sensitivity 
• High student expectations by teachers 
• Minority role models in the classroom (teachers, counselors, business, 
and community leaders) 
• Parent involvement 
• Student access to schools of their choice 
• Student assistance programs to address substance abuse, teen pregnancy 
and young parenthood, suicide prevention, and other mental and physical 
health issues, health centers 
• Quality after-school care and/or extended day programs 
• School-community partnerships 
• Business partnerships that smooth the school-to-work transition 
• Business incentives to student employees to stay in school 
• Community-based youth activities and community services 
"Adapted from Wells, 1990, p. 26. 
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students' trust and provide effective role models for positive personal 
development by the students. The RAISE student groups showed positive 
improvement on student standardized test scores, student attendance, and 
grades. Some areas of the country have experienced difficulty in 
matching at-risk minority students with mentors of the same ethnic 
background. This is especially true of at-risk minorities in science and 
technical fields. Students have a difficult time seeing the connection 
between school success and the working world when they look within their 
communities for role models and see few, if any, successful ethnic role 
models. This has a dramatic effect on their motivation to succeed. 
Disadvantaged students who see high levels of adult unemployment in their 
community or minority group students who believe they will confront 
employment discrimination will have greater difficulty in believing that 
working hard in school v/ill pay off for them with jobs later in life. 
Successful mentoring programs can be established regardless of the 
ethnic background of the adults (Culotta & Gibbons, 1992). It is 
impossible to verify that adult mentors or advocates were the sole 
motivating force behind successful at-risk students. However, virtually 
all individuals meeting with success have mentioned special adults who 
have made a difference in their lives and were not satisfied unless they 
did well. Mentors are especially important when things go wrong and 
students need that extra boost. 
There seems to be a drastic need to identify legitimate black male 
role models. The data collected from large urban school districts 
indicate that virtually all of the role models and authority figures in 
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the lives of young black boys are women (Wright, 1983; Whitaker, 1991). 
The earlier establishing of the role models becomes a reality, the better 
adjusted these children will become. Where adult black males are not 
available, accepted substitutes might be found among interested, 
positive, and understanding persons of another race or ethnicity. 
Advocacy/mentoring programs called group advisory periods are 
successful with minority students. Schools serving large numbers of 
disadvantaged students are more likely than other schools to establish 
group advisory periods that provide social and emotional support for 
students. It was found that, according to principals' estimates (with 
other geographic, demographic, and school variables taken into account), 
schools that have strong group advisory programs are most successful at 
meeting students' needs for guidance, advice, and counseling and at 
lowering the proportion of students who will drop out before finishing 
high school (Maclver, 1990). 
In minority programs that get high marks, the single most important 
feature is that the programs expect academic excellence. All students in 
these programs are required to enroll in rigorous courses. To assist, 
disadvantaged students are offered tutoring and support services to make 
sure they learn good study habits. Cohen, Kulik, and Kulik (1982) 
conducted a study from 65 independent evaluations of school tutoring 
programs. This study showed that these programs have positive effects on 
the academic performance and attitudes of those who receive tutoring. 
Tutored students outperformed control students on examinations, and they 
also developed positive attitudes toward the subject matter covered in 
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the tutorial programs. In addition, tutoring programs have positive 
effects on children who serve as tutors. 
The tutoring programs offered in many schools today differ in an 
important way from past programs. In most modern programs, children are 
tutored by peers or paraprofessionals rather than by regular school 
teachers or professionals and have dramatically affected the availability 
of tutoring programs. 
Personnel at the University of Texas at Austin have been using cross-
age tutoring between student athletes and at-risk children. The 
components of the program involved working the students for 4 5 minutes 
twice per week. Once a week the tutors attended an evening class at the 
university where topics in literacy acquisition and ideas for tutoring 
were discussed. Success of the program was noted in that 18 out of 20 
first grade children had been moved to a higher reading group. The 
difference noted on the Iowa Test of Basic Skills between a control group 
and the tutored group was considerable (Juel, 1992). 
The Reading Recovery program provides one-to-one tutoring to first 
grade students who score in the lowest 20 percent of their class. 
Students are tutored for 30 minutes each day by a certified teacher. The 
program emphasizes learning to read by reading and are given strategies 
for predicting events in the stories they read. In this program the 
tutoring is entirely separate from the instruction provided in the 
reading classroom reading program. Reading Recovery students 
substantially outperformed control students on almost all measures of 
reading and reading improvement (Wasik & Slavin, 1990) . 
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There are several theoretical reasons why tutoring should be more 
effective. Tutoring is hypothesized to be more effective than group 
instruction because the tutor can assure that: 
1. the instruction is at the appropriate level of difficulty and 
paced for the single learner, 
2. the quality of instruction is likely to be better because it is 
planned for the individual child, 
3. the student is likely to spend more of the available time engaged 
on the task, 
4. the praise and verbal rewards are likely to motivate the student 
to work hard and succeed. 
Generally, the review of tutoring research confirmed these hypotheses to 
be true (Wasik & Slavin, 1990). 
The message from the educational literature on tutoring programs 
seems clear enough. These programs have definite and positive effects on 
the academic performance and attitudes of those who received tutoring. 
It is also important to note that the "pay-off" from intervention 
programs for at-risk students is greatest when implemented early. Once 
frustration and lack of success becomes entrenched, it is more difficult 
to undo the damage. This discussion of successful program components 
provides a starting point in reviewing specific programs, practices, and 
strategies across the country. Next, a summary of specific 
recommendations will be provided for teachers, administrators, school, 
and parents. The recommendations supplied by Wells (1990) are found in 
Table 3. 
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Table 3. Recommendations for administrators" 
• Build dropout prevention efforts on existing successful programs and 
activities. 
• Design a district system for the identification of students at risk of 
dropping out. 
• Provide staff development for all certified personnel in an attempt to 
develop an understanding of students at risk, including the 
characteristics and identification of potential dropouts. 
• Develop a "guidance team" or "case management" team approach to 
identification of potential student dropouts. 
• Develop a comprehensive and consistent district-wide attendance process 
that can be computerized to identify, track, and keep records on 
students who exhibit attendance problems. 
• Create mentorships using business and community persons with school 
district personnel. 
• Build business and community partnerships in activities such as Adopt-
a-School, Adopt-a-Student, mentoring, and tutoring. 
• Develop an evaluation system for all at-risk programs, systems, and 
activities. 
• Develop a home-school liaison program where a teacher or social worker 
is assigned to help students at risk and their families communicate 
with the school and other agencies. 
"Adapted from Wells, 1990, pp. 31-32. 
Effective Schools Research 
The impetus for the effective schools movement was born after the 
1966 study by the U.S. Office of Education (The Coleman Report), which 
concluded that the influence of neighborhoods and families could not be 
overcome by schools. The study was erroneously reported to have 
concluded that schools cannot make a difference for children from 
disadvantaged backgrounds. Some educators used the study's conclusions 
to justify low levels of achievement for low income children. Other 
researchers conducted studies to refute the premise that the poor could 
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not achieve (Edmonds, 1979; Lezotte, 1994; Comer, 1988) . The movement 
called for the initiation of equitable and successful learning practices. 
The effective schools philosophy is based on the belief that all—not 
a few or most, but all—students can and will learn. The work of Edmonds 
(1979) provided the catalyst and initial design for seven characteristics 
or correlates of effective schools: 
1. Safe and orderly climate. 
2. Clear and focused school mission. 
3. Instructional leadership. 
4. High expectations. 
5. Opportunity to learn and student time on task. 
6 . Frequent monitoring of student progress. 
7. Home-school relations. 
The study will focus on key aspects of the effective schools 
movement: home involvement, high expectations, and monitoring student 
progress. In addition, a discussion will focus on SIM (School 
Improvement Model) research involving criterion-referenced testing. 
Home involvement 
In an era of diminishing resources and increasing pressure for 
improved outcomes for our young people, the strengthening of family-
community- school partnerships has become a hot topic. Parent and 
community involyement can lead to better outcomes for kids. Instead of 
building a system in which people can truly participate in various ways, 
one-shot, add-on programs are run that ensure only tangential 
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involvement. It takes a long-term effort, involving many kinds of people 
in many kinds of roles, to have any impact. Many schools have tried to 
involve not only the home, but the community too. 
Epstein and Danber (1991) listed five different types of involvement. 
The types of involvement are found below: 
1. Basic obligation of families—health and safety. 
2. School communication with families-notes, phone, reports, and 
conferences. 
3. Being a volunteer. 
4. Becoming involved in learning activities at home. 
5. Participating in decision making. 
Numerous studies have indicated that parent involvement does make a 
difference. A systematic search was conducted to examine educational, 
psychological, and sociological literature, 18 selected studies of 5,831 
school-aged students on the correlation of home environment and learning. 
The analysis suggests that academic ability and achievement are more 
closely linked to the socio-psychological environment and intellectual 
stimulation in the home than they are to parental socioeconomic status 
indicators such as occupation and amount of education (Iverson & Walberg, 
1982) . 
There are numerous benefits of family involvement. Family 
involvement assists in improving students' academic performance, school 
attendance, reducing the number of dropouts, and decreasing delinquency. 
The researchers identified several home involvement variables that 
included educational environment (e.g., number of books in the home). 
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ensuring regular school attendance, and parental interest in student 
school work (Wang, Hertel, & Walberg, 1993) . 
One reason for strong and consistent home effects on learning is the 
large fraction of the students' time spent outside the school and 
potentially under parental control. To illustrate this point, of the 
157,700 hours in the first 18 years of life, about 78,800 are potentially 
educative. Only 16.4% of the potentially educative time is spent in 
school. This amounts to only 13,000 hours, which can be compared to 
32,900 hours of leisure-time television viewing. Because of the large 
amount of time in the home environment, it appears that small variations 
in efficiencies of parental support of academic progress or the direct 
teaching and stimulation in the "curriculum of the home" can have large 
effects not only on verbal subjects such as reading, but science and math 
as well. Measures of home stimulation account for as much as 50 percent 
of the variance in school achievement (Paschel, Weinstein, Walberg, 
1984) . 
Homework represents another area in which schools can intervene in an 
effort to raise achievement. Extensive classroom research on time-on-
task and international comparisons of year-round time for study suggest 
that additional homework might promote students' achievement. 
It is true, of course, that realistic barriers exist in establishing 
home-school collaboration. A variety of conditions may limit the extent 
of home-school communication and parent cooperation with schools. For 
example, many parents face competing demands of work and family life, 
come from different cultural backgrounds, and feel mistrust and anxiety 
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when dealing with school staff. Other barriers listed by parents include 
family health problems, having small children, and receiving only "bad 
news." Teachers also face competing demands at school and at home, lack 
of training for dealing with parents, and may have difficulty relating to 
culturally different families. It has been suggested that home-school 
relations are inherently in conflict due to collaboration being a one-way 
process with schools seldom accommodating in a significant way to family 
needs. 
Some schools have developed programs aimed at helping poorly educated 
and low income parents to their children's schooling. One program, the 
Parents Plus program in Chicago, brings such parents into the school one 
day a week to learn how they can help at home with school work and to 
expand their homemaking and community-related skills. Other schools give 
parents calendars, booklets, and general tips for involvement. The 
success of these programs indicates that by being proactive in providing 
parents with the means for becoming involved creates an excellent 
atmosphere for involvement. 
High expectations 
One reason so many minority students are poorly prepared is that 
instructors and guidance counselors may discourage them from believing 
they can succeed. Too often, faculty members look at boys and girls from 
poor or minority backgrounds and assume they are inadequate, mistaking 
lack of confidence and/or poor preparation for lack of intelligence. A 
publication, released recently, is sure to create controversy. The major 
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purpose of The Bell Curve was to explore ways that low intelligence, 
independent of social, economic, or ethnic background lies at the root of 
many of our social problems (Herrnstein & Murray, 1994). The authors 
suggested that intelligence differs among ethnic groups and that there is 
a cognitive elite that is going to dominate this country. 
Insinuations are that minority groups are not as academically gifted 
as non-minorities. As a group, they are not going to be educated for the 
important careers of the next century. The authors recommended lesser 
forms of education for minority children and, consequently, their beliefs 
are in total conflict with the mission of Science Bound. In fact. 
Science Bound is not centered on the cognitive elite among minorities, 
but on those considered at risk. 
The single most important feature of successful programs is that they 
demand hard work and academic excellence from their students. At-risk 
students must be required to enroll in rigorous courses. However, they 
need to be offered tutoring and support services to make sure they learn 
good study habits. 
Faculty commitment concerning high expectations is vital. There is 
disagreement and skepticism concerning this commitment. Many feel that 
the majority of the teachers still don't believe that all the kids can 
learn. Too often minority kids go to an institution and people expect 
them to fail. They take on a kind of syndrome where they stop caring 
because they know sooner or later the ax will fall on them. 
In a study of black males in New Orleans, 95 percent of the African 
American males reported that they expected to graduate from high school. 
34 
However, 40 percent responded that their teachers did not set high enough 
goals for them. In addition, 60 percent suggested that their teachers 
should push them harder. When asked if they believed their black male 
students would go to college, 60 percent of the teachers responded 
negatively (Garibaldi, 1992). 
Higher evaluation standards generally lead to greater student effort 
and to students being more likely to attend class. The evaluation 
standards must be perceived as attainable by students. If not, students 
are more likely to become disengaged from school (Crooks, 1988) . Weaker 
students, who are most at risk in high demand classrooms, may need 
considerable support and encouragement. Teachers who are successful in 
reaching low-achieving students combine a high sense of their own 
efficacy. This sense of efficacy, in turn, affects teachers' 
expectations concerning students' abilities. Teachers with a high sense 
of efficacy are more likely to view low-achieving students as reachable, 
teachable, and worthy of their attention and effort (Alderman, 1990). 
High expectations does not mean that teachers are idealistic in their 
expectations. Instead, it means that even though they are aware students 
have learning problems, they look for ways to overcome the learning 
problems. They let students know they want them to succeed and that they 
will be expected to achieve the objectives. 
Many researchers agree in their criticism of current programs for at-
risk students. These remedial approaches label disadvantaged students as 
slow, meaning they receive simpler learning material. Placing kids in 
remedial classes is supposed to improve student performance. Instead, it 
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has the tendency to produce the opposite effects. Students are actually 
slowed down, placing them farther and farther behind (Freeberg, 1989; 
Levin & Hopfenberg, 1991). 
There is a growing belief in the basic premise that at-risk students 
must learn at a faster rate than more privileged students-not at a slower 
rate that drags them farther behind. The accelerated education framework 
is rooted in the educational reform movement and incorporates many of the 
innovative reforms found in the excellence movement. Among them: 
cooperative learning, parent involvement, and increased student 
expectations. 
The main premise of research on at-risk education is that we must 
change the paradigm of sorting and sifting kids out of school. It is not 
acceptable to have large numbers of students unable to master the basic 
skills. Schools must believe that all students can learn. High 
expectations are necessary for this belief to become a reality. 
Feedback/monitoring student progress 
A major component of effective schools research is immediate feedback 
and monitoring student progress. Disaggregating achievement data and 
monitoring the results is the cornerstone of the process. Disaggregation 
(reporting scores by gender, race, and socioeconomic status) is not a 
problem-solving activity, it's a problem-finding activity. This process 
is the best tool to help schools and educators describe the problem. 
School districts can only portray themselves as becoming increasingly 
effective if they can annually demonstrate that these numbers are going 
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up. It is necessary for schools to report on the process they are using, 
changes in teacher behavior, changes in principal behavior, and changes 
in the quality of interaction with parents. Given all the previous 
measures, achievement is the most fundamental measure (Shoemaker, Turner, 
& O'Neill, 1989). This approach does not require us to portray our 
schools as good or bad. It merely requires us to say that our goal is to 
make all of our schools more effective than they were, and by indicating 
the measure. 
It is important to ensure the alignment of the written, taught, and 
tested curriculum (Manatt, 1993; Sparks, 1993; Lezotte, 1994). If we are 
to have results-oriented schools that are effective for virtually all 
students, teachers have to believe that if they teach the intended 
curriculum and students learn it, students will do well on measurement 
devices. Currently, teachers have not accepted this is caused by a huge 
gap between the taught and tested curriculum. Curriculum alignment and 
frequent monitoring of student progress does make a difference. In 
carefully controlled studies, students in a continuous progress model 
gained, on average, about half a standard deviation in measured 
achievement over students in traditional grade organizations (Sparks, 
1993). This may not sound like a lot, but if these results occur 
incrementally over several years and across all subjects, it could have a 
profound effect. 
Teachers cannot morally justify what they are doing if it is not 
producing results with students. As movement is made toward 
accountability based on results, it will be acknowledged that the 
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Standard of teaching is learning. If what a teacher is doing doesn't 
result in a reasonable level of learning for students, it is not worth 
doing. 
Testing has long been a part of the educational process. Most 
schools rely on norm-referenced tests for the purpose of both assessing 
student achievement and a school's teaching performance. Certain kinds 
of test data determine a student's "place" or "rank" in comparison to a 
norm or average of performances by other students. The type of test that 
yields this type of information is called a norm-referenced test (NRT). 
Some examples of norm-referenced tests are the Comprehensive Test of 
Basic Skills (CTBS), California Achievement Test (CAT), Iowa Test of 
Basic Skills (ITBS), and the Iowa Tests of Educational Development 
(ITED). The information derived from these kinds of tests is based on 
the performance of a large sample of students assumed to have similar 
characteristics as the student being measured. 
A second type of data available from tests provides information about 
a student's level of accomplishment or mastery of an identified skill or 
set of skills. This is derived by comparing a student's performance to 
an established standard or level of mastery called a criterion. A test 
that yields this kind of information is called a criterion-referenced 
test (CRT), since it conveys information referring to a set standard or 
criterion. This information says nothing about a student's standing or 
rank compared with other students, but provides information on the 
specific needs of a student in relation to a particular skill or set of 
skills. 
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Criterion-referenced testing is a vehicle for making inferences about 
how much students know at one or more points in time. Manatt (1993) 
maintained that in order to make such inferences, the following must be 
in place: 
1. A clearly defined core curriculum consisting of essential 
skills and concepts. 
2. Specific objective corresponding to the skills/concepts 
in the core curriculum. 
3. A representative sample of student performance for each 
objective. 
4. A standard of proficiency for each objective. (p. 47) 
Perhaps the most compelling argument for criterion-referenced tests 
is their diagnostic and clinical aspects. The information gained from 
these tests can be used to direct instruction to the areas the student 
has not yet learned. 
The Manatt and Holzman study (1991) of Hot Springs School District 
No, 1 (Wyoming) supports the findings of previous researchers in favor of 
formative criterion-referenced measures methodology. The five-year study 
included K-12 and the subjects of reading, English, mathematics, social 
studies, and science. The district designed criterion-referenced tests 
around a revised curriculum. They found that elementary school 
achievement increased from the 61 percentile to the 81 percentile, a 20 
point gain. Middle school achievement had an 11 point (59-70) gain 
during the same period, and high school achievement had an 8 percentile 
point gain (59-67). The overall district composite rose by 14 percentile 
points to the 73 percentile. Test results showing improvement of the 
magnitude that were experienced in the Hot Springs County School District 
No. 1 are rare. The authors reasoned that the gains in the study 
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resulted from everyone having more usable information, not just more 
information (Manatt, 1991). 
One final aspect of this correlate concerns specific, immediate 
feedback. Specific and prompt feedback enhances learning, performance, 
and motivation (Clifford, 1990). Informational feedback (that which 
reveals correct responses) increases learning and also promotes a feeling 
of increased competency. Research on mastery testing suggests that the 
sizable benefits observed are due to the combined effects of more 
frequent testing, giving detailed feedback on student progress on a 
regular basis, and from setting high but attainable standards (Crooks, 
1988; Lezotte, 1994). 
Feedback that can be used to improve future performance has powerful 
motivational value. Sadly, the proportion of student assignments or 
activities that are promptly returned with informational feedback tends 
to be low. Students typically complete an assignment and then wait 
several days for its return. The feedback they do get often consists of 
a number or letter grade accompanied by ambiguous comments such as "keep 
up the good work." Precisely what is good or what needs improving is 
seldom communicated. It is true that detailed feedback is difficult to 
provide with a teacher/student ratio of 1:25. Clifford (1990) recommends 
various ideas to help with the problem of providing immediate feedback to 
students. Among these are: 
1. Answer keys for students should be more plentiful. 
2. Resource books containing review activities should be available. 
3. The use of computer technology. 
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SCANS Report 
Schools throughout the past several decades have been experiencing 
increasing criticism for producing an educational product that is ill-
equipped with necessary skills in order to be successful in the job 
market. The identification of prerequisite skills was not communicated 
well, therefore making it extremely difficult to focus on school 
improvement. 
In too many American communities there is little connection between 
schools and their employers. While most high school teachers are quite 
familiar with the entrance requirements for college, few know what is 
needed to succeed at work. 
The Secretary's Commission on Achieving Necessary Skills (SCANS) was 
asked to define the know-how needed in the workplace and to consider how 
this know-how is best assessed. The commission was also asked to look at 
ways to disseminate its findings. 
The commission issued its first report in June, 1991. That report 
defined the five competencies and three-part foundation that constitute 
workplace know-how. The "foundation" of skills and personal qualities 
needed for high-performance work can be described by Table 4. 
As the SCANS Commission reports, "These eight areas represent 
essential preparation for all students, both those going directly to work 
and those planning further education." The skills and competencies are 
generic and apply to most jobs. Packer (1992) reports that what 
separates the SCANS report from other education and work force skills 
reports is that it doesn't blame schools for what students don't know. 
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Table 4. Workplace know-how" 
Workplace Competencieg. Effective workers can productively use: 
• Resources. They know how to allocate time, money, materials, space, 
and staff. 
• Interpersonal Skills. They can work on teams, teach others, serve 
customers, lead, negotiate, and work well with people from culturally 
diverse backgrounds. 
• Information. They can acquire and evaluate data, organize and maintain 
files, interpret and communicate, and use computers to process 
information. 
• Systems. They understand social, organizational, and technological 
systems; they can monitor and correct performance; and they can design 
or improve systems. 
• Technology. They can select equipment and tools, apply technology to 
specific tasks, and maintain and troubleshoot equipment. 
Foundation Skills. Competent workers in the high-performance workplace 
need: 
• Basic Skills. Reading, writing, arithmetic and mathematics, speaking, 
and listening. 
• Thinking Skills. The ability to learn, to reason, to think creatively, 
to make decisions, and to solve problems. 
• Personal Qualities, Individual responsibility, self-esteem and self-
management, sociability. 
^Adapted from Learning a Living: A Blueprint for High Performance. A 
SCANS report for America 2000, 1992, p. 6. 
Instead, the report outlines what workers will need to know in order to 
succeed in the economy of the next century. 
The report. What Work Requires of Schools, also invited the public to 
join in the conversation with the commission. For a year, the 31 
commissioners (representing education, business, labor, and state 
governments) and the SCANS staff and research team talked with employers, 
managers, and especially with front line workers in a wide range of U.S. 
businesses. 
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Packer (1992) points out that over the last decade, young males with 
only a high school diploma have seen wages decline by 18 percent. By 
1986, only 57 percent of black male high school graduates (with no 
college) could lift a family of four above the poverty line. Packer 
points out that the wage decline will come to an end when the high 
performance standards that characterize today's leading edge companies 
also become the standard for the vast majority of U.S. companies. 
Competitive companies have abandoned Frederick Taylor's 80-year-old 
assembly line mentality that makes little use of employees' talents. 
High-performance firms have replaced the "Tayloristic" approach with one 
advocated by W. Edwards Deming. These businesses use all their workers' 
skills to relentlessly pursue excellence, product quality, and customer 
satisfaction. The Deming approach draws more fully on the abilities of 
all workers. 
The implications for schools are that employers cannot adopt Deming's 
approach unless they can find workers with the skills needed to implement 
it. The most disturbing finding of the initial SCANS report is that more 
than half of our young people leave school without the knowledge or 
foundation required to find and hold a good job. Assessment and 
certification form a natural bridge between school and work. Many 
students take it easy because they see little relationship between school 
and their future employment. They don't understand how what they learn 
in math and English classes relates to the realities of work. 
The SCANS Commission recommends certificates that accurately reflect 
mastery of the SCANS competencies. It is maintained that such 
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certificates would renew the value of the high school diploma and provide 
a link between "learning and earning." The certificate would also give a 
clear target for instruction. 
A more sophisticated system needs to be developed for assessing 
competencies. SCANS commissioners favor examinations measuring 
performance of specific tasks, portfolios of work done over time, 
projects, etc. To "build in" quality, school must rely on continuous 
assessment. 
Students won't learn the SCANS skills by osmosis. The most effective 
way to teach skills is in the context of real life situations and real 
problems. Teaching in context requires more complex integration with 
real world experiences. It always demands that students be active 
learners. Table 5, taken from the Fort Worth Public Schools, compares a 
conventional classroom with the SCANS classroom. 
The SCANS report has put forth a challenge and a clear focus for 
schools. As SCANS chairman, former Secretary of Labor William E. Brock, 
says, "By our failure to change how and what our schools teach our young 
people, we have put our country on a downward path toward low skills, low 
productivity, and low wages. In a very real sense, we are failing our 
children and shortchanging their future and ours. 
Goals 2000: Educate America Act 
President Clinton signed the Goals 2000: Educate America Act (P.L. 
103-277) into law in the spring of 1994. The legislation authorizes 
funds for K-12 school improvement and encourages state and local 
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Table 5. The conventional classroom compared with a SCANS classroom" 
Conventional classroom SCANS classroom 
Teacher knows the answer. More than one solution may be 
viable and teacher may not have 
the answer. 
Students routinely work alone. Students routinely work with 
teachers, peers, and community 
members. 
Teacher plans all activities. Students and teachers plan and 
negotiate activities. 
Teacher makes all assessments. 
Information is organized, 
evaluated, interpreted, and 
communicated to students by 
teacher. 
Students routinely assess 
themselves. Information is 
acquired, evaluated, organized, 
interpreted, and communicated by 
students to appropriate 
audiences. 
Organizing system of the 
classroom is simple: One teacher 
teaches 30 students. 
Organizing systems are complex: 
Teacher and students both reach 
out beyond school for additional 
information. 
Reading, writing, and math are 
treated as separate disciplines; 
listening and speaking often are 
missing from curriculum. 
Disciplines needed for problem 
solving are integrated; listening 
and speaking are fundamental 
parts of learning. 
Thinking is usually theoretical 
and "academic." 
Thinking involves problem 
solving, reasoning, and decision 
making. 
Students are expected to conform 
to teacher's behavioral 
expectations; integrity and 
honesty are monitored by teacher; 
students' self-esteem is often 
poor. 
Students are expected to be 
responsible, sociable, self-
managing, and resourceful; 
integrity and honesty are 
monitored within the social 
context of the classroom; 
students' self-esteem is high 
because they are in charge of 
their own learning. 
"Adapted from Learning a Living: A Blueprint for High Performance. 
A SCANS report for America 2000, 1992, p. 42. 
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education agencies to develop comprehensive plans for implementing 
federal education programs. 
A key purpose of Goals 2000 is to identify common standards or 
benchmarks for student achievement and school system effort. The act 
seeks to get states and local education agencies to voluntari.ly reform 
the public schools. The over-arching aim is to reach world class 
standards with high expectations for all students (Manatt, 1995). The 
legislation identified "performance" and "opportunity to learn" 
standards. Performance standards may be defined as concrete examples of 
what students must know and be able to do to demonstrate mastery of the 
skills and knowledge framed by content standards. Opportunity to learn 
standards are the criteria for assessing the sufficiency of quality of 
the resources, practices, and conditions necessary at each level of the 
education system. The standards are voluntary due to Constitutional 
mandates that education be reserved to the states (Early, 1994). 
The National Education Goals are listed below and are adapted from 
Early (1994, p. 3): 
1. By the year 2000, all children will start school ready to 
learn. 
2. By the year 2000, the high school graduation rate will 
increase to at least 90 percent. 
3. By the year 2000, all students will leave grades 4, 8, 
and 12 having demonstrated competency over challenging 
subject matter including English, mathematics, science, 
foreign language, civics and government, economics, arts, 
history, and geography, and every school in America will 
ensure that all students learn to use their minds well, 
so they may be prepared for responsible citizenship, 
further learning, and productive employment in our 
Nation's modern economy. 
4. By the year 2000, the Nation's teaching force will have 
access to programs for the continued improvement of their 
professional skills and the opportunity to acquire the 
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knowledge and skills needed to instruct and prepare all 
American students for the next century. 
5. By the year 2000, U.S. students will be first in the 
world in mathematics and science achievement. 
6. By the year 2000, every adult American will be literate 
and will possess the knowledge and skills necessary to 
compete in a global economy and exercise the rights and 
responsibilities of citizenship. 
7. By the year 2000, every school in the United States will 
be free of drugs, violence, and the unauthorized presence 
of firearms and alcohol and will offer a disciplined 
environment conducive to learning. 
8. By the year 2000, every school will promote partnerships 
that will increase parental involvement and participation 
in promoting the social, emotional, and academic growth 
of children. 
There are several new councils and panels that have been created 
through this legislation. First, an 18-member National Goals Panel was 
established. The task of the panel is to report the progress made toward 
meeting the eight national education goals to the President, Secretary of 
Education, and Congress. 
In addition to the goals panel, the National Education Standards and 
Improvement Council (NESIC) was created. The 19 NESIC members will 
certify and review voluntary national content and opportunity to learn 
standards. They will also certify standards voluntarily submitted to 
them by the states. The NESIC must include the capability of teachers to 
provide high quality instruction in each national goal content area to 
all students. 
Considerable funding has been authorized in this legislation. Title 
III establishes the mechanism for the federal government to support state 
and local school improvement efforts. Congress has recommended that $4 00 
million per year be allocated for Title III. For states to receive its 
share of the money, a state implementation plan must be developed. In 
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this plan a key component is the strategies for meeting national 
education goals by improving teaching and learning and students' mastery 
of basic and advanced skills in core content areas. 
The Goals 2000 legislation is so new that it is not apparent how 
quickly or to what extent it will begin to impact the local schools. 
Thirty-five of the 50 states have applied for funding. Fifteen states 
have received a funding award. It is anticipated that Iowa will complete 
the application process in the fall of 1994. 
Program Evaluation 
There is a growing demand and need to improve research evaluation 
methods to contribute toward improving curriculum and instruction. The 
Joint Committee (1981) defined evaluation as a systematic investigation 
of the worth or merit of an object; e.g., a program, project, or 
instructional material. The committee was guided by the assumption that 
evaluation is an inevitable part of any human undertaking and by the 
belief that sound evaluation can promote the understanding and 
improvement of education, while faulty evaluation can impair it. 
The Joint Committee foresaw several benefits from the development of 
sound standards: 
1. A common language to facilitate communication and collaboration 
in evaluation. 
2. A set of general rules for dealing with a variety of specific 
evaluation problems. 
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3 . A set of working definitions to guide research and development i 
the evaluation process. 
4. A basis for self-evaluation and accountability by professional 
evaluators. 
5. An aid to developing public credibility for the educational 
evaluation field. 
The standards presented are not mechanical rules; they are guiding 
principles. Regardless of the nature of the evaluation under 
consideration, those concerned with it should reflect carefully on the 
standards and how they apply to specific situations, especially at key 
checkpoints in any evaluation process. These include: 
1. Deciding whether to evaluate. 
2. Defining the evaluation problem. 
3. Writing a contract to cover and control an evaluation. 
4. Designing an evaluation. 
5. Budgeting for an evaluation. 
6. Staffing an evaluation. 
7. Administering and monitoring evaluation operation. 
8. Producing and communicating evaluation reporting. 
9. Evaluating an evaluation. 
10. Developing evaluation policies. 
11. Training evaluators. 
12. Deciding what to do with evaluation results. 
The Joint Committee identified 30 separate standards. They are 
presented in four groups that correspond to four main concerns about any 
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evaluation-its utility, feasibility, propriety, and accuracy. Utility 
standards are intended to ensure that an evaluation will serve the 
practical needs of a given audience. The intended audience is 
identified, standards for evaluator credibility are established, and 
report clarity and timeliness. 
Feasibility standards are intended to ensure that an evaluation will 
be realistic, prudent, diplomatic, and frugal. Efforts are made to keep 
disruptions to a minimum. Positions of various interest groups are 
anticipated so that bias or misapplication of the results can be averted. 
Propriety standards are intended to ensure that an evaluation will be 
conducted legally, ethically, and with due regard for the welfare of 
those involved in the evaluation, as well as those affected by the 
results. It is important to outline the obligations in writings. 
Special care is given with respect to the rights and welfare of those 
taking part in the process. The evaluation should be full and fair in 
its presentation of strengths and weaknesses. In addition, this area is 
concerned with any conflict of interest that may occur and sound fiscal 
responsibility. 
Accuracy standards are intended to ensure that an evaluation will 
reveal and convey technically adequate information about the features 
that determine worth or merit of the object being evaluated. The 
evaluation should be conducted so that all components are monitored and 
described in enough detail to provide accurate results and information. 
This component deals with validity, reliability, and monitoring the 
process so that the evaluation is not flawed. Finally, it suggested to 
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ensure that both formative and summative evaluation is conducted and 
measured against these and other pertinent evaluation standards. 
CIPP (Context. Input, Process, and Product) model 
There is a long-standing approach used to evaluate programs that were 
developed by Dan Stufflebeam. The CIPP approach is based on the 
philosophy that the most important purpose of evaluation is not to prove 
but to improve (Stufflebeam, 1990). Four stages have been classified in 
relation to the CIPP objectives, methods, and uses: 
1. Context Evaluation. The primary purpose here is to identify some 
strengths and weaknesses of the program and to provide direction 
for improvement. A mental grasp of the results of context 
evaluation will provide a sound basis for adjusting existing 
goals and priorities and targeting needed changes. Context 
evaluation has a number of constructive uses such as formulating 
objectives for staff development, making curriculum revisions and 
helping students and then parents focus their attention on 
developmental areas where more progress is needed. 
2. Input Evaluation. The main objective of input evaluation is to 
decide what resources and strategies will be utilized to achieve 
program goals and objectives. The main intent of input 
evaluation is to help program evaluators consider alternatives in 
the context of their needs and environmental circumstances and to 
entail a plan that will work. Input evaluations can be used to 
assess existing programs—whether they are functioning as intended 
or not—against what is being done elsewhere and proposed in the 
literature. 
3. Process Evaluation. The purpose of process evaluation is to 
provide feedback to staff the extent to which the program 
activities are on schedule, are being carried out as planned, and 
are utilizing the available resources in an efficient manner. 
Process evaluation provides an exhaustive record of a program 
that was actually implemented and how it compared to what was 
intended. This evaluation can be used to measure what effect the 
program has on the students in a particular school. 
4. Product Evaluation. The objective of a product evaluation is to 
measure, interpret, and judge the attainments of a program. The 
purpose of a product evaluation is to determine the extent to 
which the program has met the needs of the group it was intended 
to serve. A product evaluation provides direction to modify a 
program so that it better serves the needs of the target 
audience. 
This data gathering process can be used for decision making. The 
information can be effectively used to provide feedback for curriculum 
improvement. 
The Science Bound program will be evaluated using the CIPP model as a 
guide. The format will help to assess program strengths and weaknesses, 
effectiveness of the program components, determine priorities for future 
expenditure, and provide recommendations for future planning. 
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Summary 
This literature review contained insights from the literature on at-
risk education, effective schools research, and the review of the 
recommendations and findings in the SCANS report. It became quite 
apparent from the literature that many of our youngsters are ill prepared 
to face the future challenges they will face in the workplace and as a 
productive citizen. Students see very little relationship between their 
studies and work expectations. The SCANS report defined five 
competencies and a three-part foundation that constitute workplace know-
how. The SCANS report identified these eight areas as essential skills 
for all students. Businesses have come to the realization that in order 
to become high-performance companies, they need to make use of all their 
employees' talents and skills. 
Many correlations were noted in the literature that were reviewed in 
the areas of effective schools research, at-risk education, and the SCANS 
report. All literature in the three areas stressed the importance of 
ensuring that all students learn well. Schools will fail children and 
shortchange their future if all are not well educated. 
Historically, schools have done a poor job educating disadvantaged 
students. Included in this group are minority students, students coming 
from low income families, lack of family support and encouragement, etc. 
It has been recognized that students need to be successful at learning 
tasks if they are to be motivated to continue to work hard. In order to 
be effective with at-risk students, a coordinated effort from society is 
needed. Recognizing this fact, successful programs have used adults from 
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the community to help at-risk students make steady progress. The mentors 
have been very successful in making a difference with at-risk children. 
Mentors give students a much needed role model for guidance, direction, 
and support. 
In successful minority programs, the single most important feature is 
that the programs expect academic excellence. Assistance must be 
provided for students who struggle with high academic standards. Tutors 
and other support services have provided positive effects on the academic 
performance and attitudes of those who receive tutoring. 
The effective schools philosophy is centered on the premise that all 
children can learn. The review concentrated on three of the correlates: 
high expectations, home involvement, and monitoring student progress. 
Numerous studies have indicated that parent involvement does make a 
difference. This is due to the large amount of time spent by students 
outside the school. Even small variations in efficiencies of parental 
support of academic progress can have large effects on school subjects. 
Although barriers exist in establishing home-school collaboration, 
efforts to develop a process for involving parents are well worth the 
effort. Perhaps the most significant concept from the literature is that 
of accountability. Schools need to use data based on student achievement 
to justify what they are doing. If programs, techniques, and strategies 
are not producing results with students, then they should be abandoned. 
Table 6 provides a summary of the research from the review of 
literature. 
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Table 6. Summary of findings 
Researcher Findings Date 
SCANS 
Commission 
W. Edwards 
Deming 
Identified skills needed for the 
workplace. 
Responsible for developing Total Quality 
theory in the '70s. 
1991 
1979 
Ron Edmonds Research centered on effective schools. 
Identified the correlates of effective 
schools. 
1979 
Lawrence 
Lezotte 
Effective school correlates, benefits of 
mastery testing and feedback, alignment of 
curriculum. 
1994 
S. Wells 
Braddock & 
McPartland 
McPartland & 
Nettles 
Mclver 
Developed characteristics of at-risk 
student as well as characteristics of 
effective programs. 
Outlined four primary sources of 
motivation that encourage student task 
completion: Success in school, relevance 
of school work, human climate of support 
of students by teachers, and help with 
personal problems. 
Studied project RAISE, one-to-one 
mentoring program that resulted in 
positive improvement in test scores, 
attendance, and grades. 
Advocacy/mentoring programs are successful 
at lowering number and percent of 
dropouts. 
1990 
1992 
1991 
1990 
Cohen, Kulik, 
& Kulik 
Conducted a study of 65 independent 
evaluations of school tutoring. Results 
showed positive effects on academic 
performance. 
1982 
Juel Successful experiences can result from 
using cross-aged tutoring programs. Used 
achievement gains from first grade 
students' ITBS scores. 
1992 
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Table 6. Continued 
Researcher Findings Date 
Iverson & 
Walberg 
Reported on 18 studies that correlated 
home environment and learning. Academic 
ability and achievement are closely linked 
to environment. 
198: 
Crooks Higher evaluation standards led to greater 
student effort and class attendance 
1988 
Richard Manatt Co-director of the School Improvement 
Model (SIM). Alignment between intended, 
taught, and tested curriculum important. 
1993 
Richard Manatt Formative criterion-referenced testing for 
school improvement resulted in large gains 
in student achievement. 
1991 
Sparks Students in a continuous-progress model 
gain on average, one-half of a standard 
deviation over students in traditional 
models. 
1993 
Stufflebeam Developed the CIPP model for use in 
program evaluation. 
1990 
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CHAPTER III. METHODS AND PROCEDURES 
The purpose of this study was to determine the effectiveness of key 
components of the Science Bound program in helping minority students 
qualify for entry into technical fields. Student achievement, as 
measured by grade point average (CPA) and criterion-referenced tests 
(CRTs), were compared for three distinct groups. The groups included 
Science Bound students, non-Science Bound minorities, and non-minority 
students in the Des Moines public schools. Attendance and discipline 
suspensions were compared using the same groups. Finally, survey 
instruments were used to provide qualitative information concerning 
students' attitudes and their outlook in science as well as program 
information from teachers and mentors. This chapter will be organized by 
research questions and the sources used to answer the questions. Sources 
include the selection of the sample groups, collection of data, 
development of the measurement instruments, variables, the hypotheses to 
be tested, and the statistical procedure used to test the hypotheses. 
Research questions used to guide this study were obtained from the review 
of literature. Science Bound personnel, theory, and personal interest. 
Monitoring Student Academic Progress 
Science Bound academic progress was analyzed with guidance from the 
first four research questions. The study included determining academic 
improvement, if any, over a three-year period. Next, Science Bound 
57 
Student achievement was compared with other student groups in the Des 
Moines public schools. The questions used to guide the study include: 
1. Is there improvement in student mathematics achievement data for 
students in the Science Bound program as measured by grades and 
criterion-referenced (CRT) tests? 
2. Is there improvement in student science achievement data for 
students in the Science Bound program as measured by grades and 
criterion-referenced tests (CRTs)? 
3. Is there improvement in grade point average over a two-year 
period (1993-94)? 
4. How does Science Bound student achievement compare with that of 
all Des Moines students in general? 
5. How does Science Bound student achievement compare with that of 
Des Moines minority students? 
Hypotheses to be tested 
1. There is no significant difference in Science Bound student 
mathematics achievement over a three-year period (1992-94) . 
2. There is no significant difference in Science Bound student 
science achievement over a three-year period (1992-94) . 
3. There is no significant difference in Science Bound grade point 
averages over a two-year period (1993-94). 
4. There is no significant difference between the achievement of 
Science Bound students and Des Moines non-minority students. 
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5. There is no significant difference between the achievement of 
Science Bound students and other Des Moines minority students. 
Statistical procedure 
It was decided to use CRT scores rather than standardized tests. 
CRTs are a much better measure of the district's curriculum. Change in 
Science Bound student achievement was examined using a repeated measure 
analysis of variance (ANOVA). A repeated measure ANOVA does not 
indicate where significant differences, if found, occur. Therefore, 
a series of paired t-test combinations were used to determine where the 
significant differences occurred. 
CRT scores were gathered for the current year (1994) and the previous 
two years (1992-93) for each Science Bound student. The change for 
Science Bound students in eighth grade was analyzed, using the percent of 
science and math CRT items mastered on tests taken while in sixth, 
seventh, and eighth grades. 
Variables 
The classification variables, used to chart CRT improvement, were the 
Science Bound students and their grade level. Science and mathematics 
CRT scores in each of the three years (1992-94) were the variables of 
interest. The scores were the latest three years available. 
Science Bound, minority, and non-minority students in eighth, ninth, 
and tenth grades made up the classification variables. Science and 
mathematics scores, from tests given in 1992-93, made up the variables of 
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interest. The variables were used to compare student achievement. The 
variables of interest, used to determine change in grades, were the grade 
point averages from each of the two years (1992-94). 
Selection of the sample 
The sample groups were drawn from the population of public school 
students enrolled in the Des Moines public school system's middle and 
high schools. Science Bound students in eighth, ninth, and tenth grades, 
during the 1993-94 school year, made up the sample groups. Each grade 
level was analyzed to see if they improved their mathematics and science 
scores (questions 1 and 2). 
Three distinct groups were used to compare student achievement 
(questions 4 and 5). The first group contained students who were 
actively involved in the Science Bound program in the 1993-94 school 
year. This included students with probationary status due to poor 
grades. The second group consisted of the remaining minority students in 
Des Moines. The final comparison group included the Des Moines non-
minority students. 
Collection of data 
Criterion-referenced tests in science and mathematics are 
administered to Des Moines students each year. The tests were developed 
by the Des Moines school district. Science and math scores, used to 
determine improvement, if any, in student achievement, were compiled over 
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a three-year period. The scores included test results from the 
appropriate 1992-94 test sequence (see Appendix H). 
Science and math CRT scores, used in comparison with other Des Moines 
minority and non-minority comparison groups, were taken from the 1992-93 
CRT results. 
Academic progress was charted by using grade point averages (GPA), 
also. GPA were figured using grades from the 1992-93 and 1993-94 school 
years. GPA for both years were provided by the Des Moines Information 
Management department for tenth grade students. The department provided 
the 1993-94 averages for ninth grade students. Averages for eighth grade 
students (both years) and the ninth grade averages for 1992-93 were 
calculated by the researcher. All recorded grades, with the exception of 
physical education, were used to figure the GPA. 
Other Student Data (Attendance and Discipline) 
Two areas important to a successful school experience are attendance 
and discipline. In this study. Science Bound students' attendance and 
discipline referrals (suspensions) were analyzed. Research questions 5-
10 guided the analysis in this area. First, Science Bound attendance was 
recorded for two years to determine change, if any. Next, Science Bound 
attendance was compared with other student groups in the Des Moines 
public schools. The questions used to guide the study included: 
6. Does student attendance improve for students in the Science Bound 
program over time? 
7. How does student attendance compare with all Des Moines students 
in general? 
8. How does student attendance compare with all other Des Moines 
minority students? 
9. How do student discipline referrals compare with all Des Moines 
students in general? 
10. How do student discipline referrals compare with all other Des 
Moines minority students? 
Hypotheses to be tested 
6. There is no significant difference in Science Bound student 
attendance during the 1992-93 and 1993-94 school years. 
7. There is no significant difference in Science Bound student 
attendance and Des Moines non-minority students during the 1992-
93 and 1993-94 school years. 
8. There is no significant difference in Science Bound student 
attendance and other Des Moines minority students during the 
1992-93 and 1993-94 school years. 
9. There is no significant difference in Science Bound discipline 
referrals and Des Moines non-minority students during the 1992-93 
school year. 
10. There is no significant difference in Science Bound discipline 
referrals and other Des Moines minority students during the 1992-
93 school year. 
62 
Statigtical procedure 
Change in attendance for Science Bound students was analyzed to see 
if student attendance improved while in the Science Bound program. To 
analyze the data, a paired t-test with an .05 level of significance was 
t . D - D O 
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used. The formula for a paired t-test is . Days present during 
1992-93 were compared with days present in 1993-94 for all Science Bound 
students. 
The same comparison groups, formed to analyze student achievement, 
were used to analyze student attendance. A one-way ANOVA, with a .05 
level of significance, was used to compare each group's days present in 
1992-93 and days present in 1993-94. The comparison groups were tested, 
using a Scheffe procedure, with a .05 level of significance. 
Minority student suspensions were compared with non-minority 
students. Comparisons were presented in tabular form showing the 
percentage of the student population from each group and the percentage 
of suspensions they received. Science Bound student suspensions were 
subtracted from the minority numbers found in the report. This allowed a 
comparison of Science Bound students with other minority and non-minority 
students. The comparison showed whether each of the student groups 
received a higher percentage of suspensions than their percentage in the 
population. 
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Variables 
The number of days each student was present was the variable of 
interest. A two-year comparison (1992-94) was used. Science Bound 
students in each grade made up the classification variables. 
Attendance was compared with other Des Moines students during the 
same two-year period. The number of days present was the variable of 
interest. Science Bound, minority, and non-minority students made up the 
second variable. 
Selection of the sample 
The sample groups were drawn from the population of public school 
students enrolled in the Des Moines public school system's middle and 
high schools. Science Bound students in eighth, ninth, and tenth grades 
during the 1993-94 school year, made up the sample groups. Each grade 
level was analyzed to see if they improved their attendance over time 
(question 6). 
Three distinct groups were used to compare student attendance 
(questions 7 and 8). The first group contained students who were 
actively involved in the Science Bound program in the 1993-94 school 
year. This included students with probationary status due to poor 
grades. The second group consisted of the remaining minority students in 
Des Moines. The final comparison group included the Des Moines non-
minority students. 
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Collection of data 
Attendance data were taken from the 1992-93 and 1993-94 school years. 
The data were recorded as "days present." Science Bound students' 
attendance was compared for the two-year period to determine improvement, 
if any. The data were used in comparison with other Des Moines students, 
also. 
Discipline suspensions consisted of the numbers of students receiving 
at least one suspension during the 1993-94 school year. Information was 
obtained from the 1993-94 student suspension report that is compiled by 
the Des Moines school district. 
Other Student Data (Attitude) 
Students' attitudes and their outlook in the area of science were 
studied. Information was collected from both Science Bound students and 
a stratified sample of Des Moines students. The research questions that 
guided this part of the study included: 
11. What are student perceptions concerning the importance of 
science, mathematics, and preparation for college? 
12. What are Science Bound students' attitudes toward science? 
Hypothesis to be tested 
11. There is no significant difference in Science Bound student 
attitudes and outlook toward science and a sample of Des Moines 
students. 
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Statistical procedure 
Frequency distributions were used to examine students' attitudes and 
their outlook in the science area. A group t-test, with a .05 level of 
significance, was used to compare Science Bound students' attitudes and 
their outlook in science with a stratified sample of eighth grade non-
Science Bound students. 
Variables 
Science Bound students in grades eight through ten and a stratified 
sample of eighth grade students made up the variable of interest. 
Student responses to the questionnaire provided the second variable. 
Selection of the sample 
A slightly different comparison group was used to analyze student 
attitudes and outlook in science. Once again, Science Bound students in 
grades eight through ten completed the survey instruments (see Appendices 
B and C). Survey procedures (see Appendices A-C) consisted of directions 
for administration, science attitude survey, and science outlook survey. 
Collection of data 
The science attitude and outlook questionnaire was administered by 
Science Bound teachers during the middle of May. Survey results were 
compared with a stratified sample of eighth grade students in Des Moines. 
Each Science Bound teacher administered the survey to their third period 
class to obtain a comparison stratified sample. The completed 
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questionnaires were returned to the program manager at the close of the 
school year. 
Instruments 
The science attitude and outlook survey has been previously used in 
the Science Bound program. Results from the survey were analyzed to 
determine if Science Bound students' attitudes differed from a sample of 
Des Moines students. All Science Bound students and a stratified sample 
of minority and non-minority eighth grade students participated in the 
survey. 
Success of Program Components 
Program effectiveness was analyzed to determine how key Science Bound 
personnel rated different aspects of the program. Pei-sonnel surveyed 
included Science Bound teachers and mentors. Research questions included 
in this part of the study are found below: 
13. What are teacher perceptions of the Science Bound activities, the 
effectiveness of the program, and progress Science Bound students 
are making? 
14. What are mentor perceptions of the Science Bound activities, the 
effectiveness of the program, and progress Science Bound students 
are making? 
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Variables 
Teachers and mentors currently active in the Science Bound program 
made up the variable of interest. Responses to the questionnaire were 
the second variable. 
Selection of the sample 
Personnel surveyed in the sample included Science Bound teachers and 
mentors. The teachers were those involved with the Science Bound 
program. Mentors came from Des Moines and Ames area businesses and 
worked with Science Bound students on a regular basis. 
Collection of data 
Identical packets were mailed to 25 teachers and 18 mentors. 
Identification numbers v/ere coded to identify the teachers and mentors. 
Each packet included a cover letter (see Appendix D) and the researcher-
developed questionnaire (Appendices F-G). 
Two weeks after the initial mailing, another mailing was processed to 
encourage the remaining individuals to complete and return the 
questionnaires (Appendix E). Jackie Manatt, program manager, obtained 
additional questionnaires at an after-school Science Bound meeting. 
Frequency distributions were used to examine teacher and mentor 
perceptions concerning the effectiveness of the Science Bound program. 
The frequencies for each question were analyzed to determine areas of 
strengths and weaknesses in the program. 
68 
A written comment section was provided to obtain specific perceptions 
and concerns with regard to the Science Bound program. The results were 
compiled and can be found in Appendix I. 
Instruments 
The teacher and mentor questionnaires were developed from a synthesis 
of information acquired in the literature review. The main research 
areas considered included: effective schools research on high 
expectations and parental involvement, effective teaching methods, at-
risk programming, feedback from Science Bound personnel, and personal 
interest. 
The questionnaires presented questions relating to Science Bound 
components and procedures. Key areas surveyed included: 
1. Methods of selection. 
2. Home-school communication. 
3. Appropriateness of activities and curriculum levels. 
4. Student interest in the program. 
5 . Parental involvement. 
6. Effectiveness of the mentor component. 
7. The impact mentors and teachers have on students. 
8. Other specific program procedures. 
Sequence of analysis 
The Science Bound program analysis began in February with the review 
of literature. Key areas of at-risk education, effective schools 
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research, minority education, Secretary's Commission on Achieving 
Necessary Skills (SCANS) report, and program evaluation information made 
up the literature review. The literature review provided a conceptual 
framework for creating the survey instruments used in the study. 
Survey instruments were used to provide information for two areas of 
the evaluation. First, an attitude and outlook survey was used to 
determine if Science Bound students' attitudes and their outlook toward 
science and math differed from other Des Moines students. The instrument 
had been previously used and administered to students in the program. 
The teacher and mentor surveys were developed by the researcher. 
Survey items were developed from a synthesis of information acquired in 
the literature review, feedback from Science Bound personnel, and 
personal interest. The sample and methods of data collection were 
discussed previously in this chapter. 
Several pieces of data were gathered to determine student academic 
progress concerning achievement. The main components used to analyze 
achievement included criterion-referenced tests (CRTs) and grade point 
averages (GPA). Each Science Bound student's CRT scores were viewed on 
data files. The files were viewed at the information management office 
in Des Moines. Each student's data from the current year (1993-94) and 
the appropriate CRT sequence from the previous two years were recorded. 
The raw data were changed to standard scores for the purpose of 
comparison. 
CRT scores were also used in analyzing the achievement of the 
comparison groups. The test analysis for the groups was taken from the 
70 
1992-93 school year. Current results were not available at the time of 
the analysis. The Des Moines information management department provided 
CRT scores on a data disk. The information was imported to SPSS for 
statistical analysis with the assistance of the Research Institute for 
Studies in Education (RISE). 
The Des Moines schools provided 1993-94 grade point averages for 
students in ninth and tenth grades and 1992-93 averages for tenth grade 
students. GPA for students in eighth grade (both years) and 1992-93 
averages for ninth grade students were calculated by the researcher. 
This was necessary since GPA is not figured for middle school students. 
The information was used to determine changes, if any, in Science Bound 
students' achievement as measured by grades. 
Attendance data were used to determine if changes in attendance 
occurred while students were involved in the Science Bound program. In 
addition, the data were used to determine attendance differences when 
compared with other Des Moines minority and non-minority students. 
Discipline referral information was obtained from the Des Moines 
1993-94 suspension records. The information is reported in tabular form, 
showing suspensions of minority and non-minority students. The data are 
shown as raw data (actual suspensions) and percentages. The procedure, 
outlined previously in this chapter, was used to determine if a 
particular group received higher suspension rates. Individual 
suspensions for Science Bound students were recorded and subtracted from 
the existing minority numbers. This procedure allowed for the three 
distinct comparison groups to be used in the analysis. 
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CHAPTER XV. FINDINGS 
The major purpose of this study was to determine the effectiveness of 
key components of the Science Bound program in helping minority students 
qualify for entry into technical fields. When the data had been 
collected, the statistical analysis described in Chapter III was carried 
out. Each research question and hypothesis is discussed in this chapter 
relative to the results yielded through the statistical analysis. 
Research Question 1: 
Is there improvement in student mathematics achievement data for 
students in the Science Bound program as measured by grades and 
criterion-referenced tests? 
Hypothesis 1: 
There is no significant difference in Science Bound student 
mathematics achievement over a three-year period (1992-94). 
This hypothesis was formulated to examine whether Science Bound 
students showed math improvement over a three-year period as measured by 
criterion-referenced test (CRT) scores. Improvement in student 
achievement was examined using a repeated measure analysis of variance 
(ANOVA) at the .05 level of significance. The percent of CRT items 
mastered was analyzed for Science Bound students in grades eight, nine, 
and ten in science and math. 
The results of the repeated measure ANOVA for eighth grade students 
(Table 7) indicate no significant improvement was obtained in math CRT 
scores from 1992-94. 
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Table 7. Analysis of variance of the repeated measure design for eighth 
grade CRT math improvement 
Source of variation DF Mean square F-value Probability 
Between groups 
Within groups 
Between measures 
Residual 
Total 
27 405.1975 
5G 111.4524 
2 263.3690 
54 105.8258 
83 207.0080 
2.4887 .0925 
Count Mean SD District average 
1992 math CRT 28 69.5357 15.0738 66.75 
1993 math CRT 28 67.4643 12.8941 60.79 
1994 math CRT 28 63.5000 14.9456 58.10 
CRT scores were recorded as percent of items mastered for the purpose 
of the three-year comparison. The mean percent of CRT items mastered 
changed very little from 69.54 in 1992 to a score of 63.50 in 1994. This 
represented a slight drop each year, but not enough to be considered 
significant. Science Bound students scored slightly higher than the 
district average each year (Table 7). The highest year, in comparison 
with the Des Moines school district's students, was in 1993 when the 
students experienced a mean percentage score seven percentage points 
higher than the district average. 
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The results of the repeated measure ANOVA for ninth grade math 
students (Table 8) indicate a significant drop in percent of CRT items 
mastered from 1992-94. 
A series of t-test combinations were used to determine where the 
differences occurred. The mean percent of CRT items mastered dropped 
from 76.4 in 1992 to a percent of 62.8 in 1994. The largest drop 
occurred between the first two comparison years (76.4-58.1). The 
students' scores rebounded slightly from 1993-94 (58.1-62.8); however, 
the difference was not significant. 
Science Bound students scored much higher than the district average 
in 1992 (76.3889-62.01). The next two comparison years showed Science 
Bound students scoring approximately the same as the district average 
(Table 8). Therefore, the students' scores dropped in comparison with 
the average district student. 
The results of the repeated measure ANOVA for tenth grade math 
students (Table 9) indicate no significant improvement in math CRT scores 
from 1992-94. 
The mean percent of CRT items mastered dropped slightly from 70.1 in 
1992 to a percent of 69.7 in 1994. The percent mastered improved 
slightly during the second comparison year, but not enough to be 
considered significant. 
Science Bound students scored considerably higher than the district 
average each year. The year showing the greatest percentage difference 
was in 1992 (70.09-58.53). The other two years showed a difference of 
seven percentage points. 
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Table 8. Analysis of variance of the repeated measure design for ninth 
grade CRT math improvement 
Source of variation DF Mean square F-value Probability 
Between groups 
Within groups 
Between measures 
Residual 
Total 
17 
36 
2 
54 
83 
X70.3061 
166.5185 
1623 .3519 
80.8224 
167.7334 
20.0854 .  0 0 0 0  
Count Mean SD District average 
1992 math CRT 
1993 math CRT 
1994 math CRT 
18 76.3889 7.4213 
18 58.1111 10.0755 
18 62.7778 13.2423 
Paired t-test combinations 
9th grade 
test Count Corr. Prob. Mean SD 
62 . 01 
58 .10 
63 . 01 
SE T-value Prob. 
1992 math 76.389 7.421 1.749 
18 -.112 .657 5.89 .000* 
1993 math 58.111 10.076 2.375 
1992 math 
1994 math 
18 ,044 .862 
76.389 7.421 1.749 
62.778 13.242 3.121 
3 . 88 , 001* 
1993 math 58.111 10.076 2.375 
18 .701 .001 -2.09 .052 
1994 math 62.778 13.242 3.121 
•Significant at the .05 level. 
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Table 9. Analysis of variance of the repeated measure design for tenth 
grade CRT math improvement 
Source of variation DF Mean square F-value Probability 
Between groups 
Within groups 
Between measures 
Residual 
Total 
10 290.9212 
22 135.3030 
2 16.3939 
20 147.1939 
32 183.9337 
.1114 .8952 
Count Mean SD District average 
1992 math CRT 11 70.0909 10.5305 58.53 
1993 math CRT 11 72.0000 13.8700 65.53 
1994 math CRT 11 69.7273 16.7874 52.90 
The null hypothesis was not rejected since two of the three grades 
examined showed no significant differences in the math CRT percentages 
over the three-year period. However, test results do indicate a decrease 
in the percent of CRT items mastered over the period. The same trend 
occurred for the average district student. 
Research Question 2: 
Is there improvement in student science achievement data for 
students in the Science Bound program as measured by grades and 
criterion-referenced tests? 
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Hypothesis 2: 
There is no significant difference in Science Bound student 
science achievement over a three-year period (1992-94). 
Science Bound student science achievement was analyzed using a 
repeated measure ANOVA at the .05 level of significance. Procedures were 
similar to those used to analyze Hypothesis 1. Tables 10-12 present the 
results of the repeated measure ANOVA used to test improvement in science 
achievement. 
The repeated measure design for eighth grade science CRT improvement 
showed significant improvement in percent of items mastered over the 
three-year period (Table 10) . 
A paired t-test was used to indicate where the differences occurred. 
The CRT results improved from a percentage of 55.9 in 1992 to 66.4 in 
1994. An even larger gain was noted between 1992-93 (55.9-71.5). 
However, some of the gain was lost in the final comparison year (71.5-
66.4). The overall results indicated a significant improvement. 
Science Bound students scored higher than the district average each 
of the comparison years. The biggest difference occurred in 1993 (71.53-
63.90). Science Bound students gradually improved in comparison with 
district students over the period. 
Opposite results were noted for students talcing the ninth grade 
science CRTs. The repeated measure design for ninth grade science CRT 
improvement showed a significant drop in percentages recorded over the 
three-year period (Table 11). A series of t-test combinations were used 
to detect where the differences occurred. 
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Table 10. Analysis of variance of the repeated measure design for eighth 
grade CRT science improvement 
Source of variation DF Mean square F-value Probability 
Between groups 
Within groups 
Between measures 
Residual 
Total 
29 
56 
2 
54 
83 
273.2276 
145.7333 
1903.2333 
85.1299 
187.2764 
22.3568 .  0 0 0 0  
Count Mean SD District average 
1992 science CRT 
1993 science CRT 
1994 science CRT 
28 55.9000 12.8099 
28 71.5333 11.5452 
28 66.3667 12.0873 
54 .4 
63 . 9 
63.1 
Paired t-test combinations 
8th grade 
test Count Corr. Prob. Mean SD SE T-value Prob. 
1992 science 
1993 science 
55.900 12.810 12.339 
30 .542 .002 -7.31 .000* 
71.533 11.545 2.108 
1992 science 
1994 science 
55.900 12.810 2.339 
30 .337 .069 -4.00 .000* 
66.367 12.087 2.207 
1993 science 
1994 science 
71.533 11.545 2.108 
30 .400 .029 2.18 .037* 
66.367 12.087 2.207 
*Significant at the .05 level. 
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Table 11. Analysis of variance of the repeated measure design for ninth 
grade CRT science improvement 
Source of variation DF Mean square F-value Probability 
Between groups 
Within groups 
Between measures 
Residual 
Total 
30 
62 
2 
60 
92 
329.0932 
155.7312 
1652.5484 
105.8373 
212.2623 
15.6140 .  0 0 0 0  
Count Mean SD District average 
1992 science CRT 
1993 science CRT 
1994 science CRT 
31 
31 
31 
71.3548 
72.8387 
59.5161 
14.6300 
10.5454 
14.6808 
Paired t-test combinations 
9th grade 
test Count Corr. Prob. Mean SD 
64.61 
61.27 
55.10 
SE T-value Prob. 
1992 science 
1993 science 
31 .351 .053 
71.355 14.630 2.628 
72.839 10.545 1.894 
,560 .579 
1992 science 
1994 science 
71.355 14.630 2.628 
31 .433 .015 4.22 .000* 
59.516 14.681 2.637 
1993 science 
1994 science 
72.839 10.545 1.894 
31 .492 .005 5.62 .000* 
59.516 14.681 2.637 
•Significant at the .05 level. 
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A significant drop occurred from 1992 (71.4) to 1994 (59.5). The 
students experienced a slight gain after the first year (71.4-72.8). The 
significant drop occurred in scores recorded during the last comparison 
year. 
Science Bound students scored higher than the district average each 
of the three years. Even though Science Bound students' scores dropped 
over time, the same trend was noted for the typical Des Moines student. 
Science CRT scores dropped over the three-year period for students in 
tenth grade, although the results were not significant (Table 12). The 
smaller number in the group (11) prevented the results from yielding 
significant results. 
The mean percent of CRT items mastered dropped from 68.9 in 1992 to a 
percentage score of 58.5 in 1994. The results actually dipped even lower 
in 1993 (54.8). The scores improved slightly in 1994 (54.8-58.5). 
Science Bound students scored higher than the district average the 
first two comparison years examined. In 1994, the scores dropped 
slightly below the district average. 
The null hypothesis was not rejected since there was not significant 
improvement made over the three-year period. Eighth grade students 
showed significant gains while ninth grade students experienced a 
significant drop in scores. Finally, tenth grade students showed no 
significant differences. 
The only consistent pattern in all grade levels examined was that any 
percentage gains or losses seemed to be mirrored by the Des Moines 
district students. It should be noted that inconsistent results often 
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Table 12. Analysis of variance of the repeated measure design for tenth 
grade CRT science improvement 
Source of variation DF Mean square F-value Probability 
Between groups 
Within groups 
Between measures 
Residual 
Total 
10 
22 
2 
20 
32 
95.8000 
134.6970 
604.4848 
87.7182 
122.5417 
6.8912 . 0053 
Count Mean SD District average 
1992 science CRT 
1993 science CRT 
1994 science CRT 
11 68.9091 9.5232 
11 54.5455 5.7683 
11 58.5455 12.1356 
Paired t-test combinations 
10th grade 
test Count Corr. Prob. Mean SD 
60.43 
52 . 83 
60.30 
SE T-value Prob. 
1992 science 
1993 science 
68.909 9.523 2.871 
11 .434 .182 5.46 .000* 
54.546 5.768 1.739 
1992 science 
1994 science 
68.909 9.523 2.871 
11 -.167 .623 2.07 .066 
58.546 12.136 3.659 
1993 science 
1994 science 
54.546 5.768 1.739 
11 .051 .882 -1.01 .337 
58.546 12.136 3.659 
•Significant at the .05 level. 
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occurred within grade levels. It was not uncommon to see improvement or 
lower percentages one year followed by the opposite result the following 
year. 
CRT improvement was the only measure of achievement. The other 
measures, grade point averages and CRT comparisons with other Des Moines 
student groups, will be discussed later in the chapter. 
Research Question 3: 
Is there improvement in grade point averages over a two-year 
period (1993-94)? 
Hypothesis 3: 
There is no significant difference in Science Bound grade point 
averages over a two-year period (1993-94). 
Hypothesis 3 was formulated to check student improvement using a 
different measure of achievement—grade point averages (GPA). CPAs were 
calculated for Science Bound students in grades eight, nine, and ten. 
The figures came from the 1992-93 and 1993-94 academic school years. The 
comparison of GPA for the two years was analyzed using a paired t-test at 
the .05 level of significance. Results showing mean GPA scores and 
standard deviation are shown for each grade level by year (Tables 13-15). 
Science Bound students did not significantly improve in GPA in grades 
eight and ten. The mean GPA improved slightly for eighth grade students 
(3.1021-3.1580, Table 13). However, the improvement was not substantial 
enough to be considered significant. Tenth grade students received 
nearly the same mean GPA score each year, going down slightly (3.0336-
3.0318, Table 15). 
82 
It was interesting to note that ninth grade students saw a 
significant drop in their GPA totals (3.2007-2.9470). These results are 
difficult to explain and represent the only negative achievement 
comparison discovered. Ninth grade students are the only grade level 
studied that has a transition from middle school to high school. One 
might assume that grade inflation is higher in junior high than in high 
school. 
Table 13. Tests for significant differences between eighth grade GPA 
scores for the 1992-93 and 1993-94 school years 
Year Mean GPA SD SE T-value DF Probability 
1992-93 3.1021 .656 .100 
-1.01 42 .317 
1993-94 3.1579 .619 .094 
Table 14. Tests for significant differences between ninth grade GPA 
scores for the 1992-93 and 1993-94 school years 
Year Mean GPA SD SE T-value DF Probability 
1992-93 3.2007 .573 .091 
3.09 39 .004* 
1993-94 2.9470 .715 .113 
•Significant at the .05 level. 
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Table 15. Tests for significant differences between tenth grade GPA 
scores for the 1992-93 and 1993-94 school years 
Year Mean GPA SD SE T-value DF Probability 
1992-93 3.0336 .509 .123 
.030 16 .973 
1993-94 3.0318 .492 .119 
Research Questions 4 and 5: 
How does Science Bound student achievement compare with all Des 
Moines students in general? 
How does Science Bound student achievement compare with all Des 
Moines minority students? 
HyDotheses 4 and 5: 
There is no significant difference between the achievement of 
Science Bound students and Des Moines non-minority students. 
There is no significant difference between the achievement of 
Science Bound students and Des Moines minority students. 
Academic achievement was compared to two other groups of Des Moines 
students. This hypothesis was formulated in order to study how Science 
Bound students compared with non-minority students. The CRT sequence 
(Appendix H) was used in the comparison. 
Science and math scores were used in the comparison and are reflected 
in Tables 16-21. A one-way ANOVA at the .05 level of significance was 
used to test differences. 
The one-way ANOVA test for eighth grade students (science CRT tests 
taken while in 7th grade) indicate a significant difference (Table 16). 
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Science Bound students scored significantly better than non-Science Bound 
minority students (mean score of 33.5526-27.6917). 
Science Bound students scored slightly better than non-minority 
students (mean score 33.5526-32.3322). However, the difference was not 
enough to be considered significant. The results may have been 
significant had the Science Bound count, only 38, been a larger number. 
Science Bound students in grade nine (tested in grade eight) 
outperformed both the comparison groups (Table 17). Non-minority 
students scored significantly better than minority groups. 
Tenth grade Science Bound students scored significantly better than 
non-Science Bound minority students on the biology CRT (mean score 
difference 40.1429-33.6829, Table 18). The results also indicate that 
non-minority students scored better than minority students (mean score 
37.7845-33.6829). Science Bound students outperformed non-minority 
students, too. However, the results were not enough to be considered 
significant. Once again, had the Science Bound count (14) been higher, 
it is likely that a significant difference would have occurred. 
The one-way ANOVA indicates that the Science Bound eighth grade math 
scores (taken while in seventh grade) were significantly better than 
minority students (mean score difference 55.2162-44.0949, Table 19). The 
same results were true in comparing non-minority and minority students. 
Non-minority outperformed minority students (mean score difference 
52.8546-44.0949). 
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Table 16. One-way analysis of variance test for significant differences 
between eighth grade Science Bound, minority, and non-minority 
Des Moines students' science CRT scores 
Source of variation DF Mean square F-value Probability 
Between groups 
Within groups 
Total 
Group 
2 3219.0008 
1921 81.3112 
1923 
Count Mean SD 
39 . 5887 
SE 
. 0 0 0 0 *  
Minimum Maximum 
Minorities-1 360 27.6917 9.5019 .5008 5.000 
Non-minorities-2 1526 32.3322 8.9482 .2291 9.000 
Science Bound-3 38 33.5526 6.7371 1.0929 17.000 
Total 1924 31.4880 9.1964 .2097 5.000 
Bartlett - Box F = 3.703, P = .025* 
47.000 
49.000 
47.000 
49.000 
Mean 
Multiple Range Test: Scheffe 
Group 1 Group 2 
Group 
Group 3 
27.6917 
32.3322 
33.5526 
1 
2 
3 
*Significant at the .05 level. 
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Table 17. One-way analysis of variance test for significant differences 
between ninth grade Science Bound, minority, and non-minority 
Des Moines students' science CRT scores 
Source of variation DF Mean square F-value Probability 
Between groups 2 4320.6191 58.0997 .0000* 
Within groups 1662 74.3656 
Total 1664 
Group Count Mean SD SE Minimum Maximum 
Minorities-1 264 28 .2386 8.6929 .5350 11. 000 49 . 000 
Non-minorities-2 1366 33.9531 8.6698 .2346 8 . 000 53 . 000 
Science Bound-3 35 39.4571 5.7412 . 9704 28.000 53.000 
Total 1665 33.1628 8.9146 .2185 8 . 000 53 . 000 
Bartlett - Box F = 4.399, P = .012* 
Multiple Range Test: Scheffe 
Mean Group 
Group 1 Group 2 Group 3 
28.2386 1 
33.9531 2 • 
39.4571 3 • • 
•Significant at the .05 level. 
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Table 18. One-way analysis of variance test for significant differences 
between tenth grade Science Bound, minority, and non-minority 
Des Moines students' science CRT scores 
Source of variation DF Mean square F-value Probability 
Between groups 2 1465.5796 17.7903 .0000* 
Within groups 1093 82.3809 
Total 1095 
Group Count Mean SD SE Minimum Maximum 
Minorities-1 205 33, .6829 8.9048 .6219 14.000 56.000 
Non-minorities-2 877 37. , 7845 9.1601 .3093 13.000 62.000 
Science Bound-3 14 40 . 1429 5.2894 1.4137 30.000 49.000 
Total 1096 37. 0474 9.2145 .2783 13.000 62.000 
Bartlett - Box F = 2.836, P = .05 
Multiple Range Test: Scheffe 
Mean Group 
Group 1 Group 2 Group 3 
33.6829 1 
37.7845 2 • 
40.1429 3 • 
•Significant at the .05 level. 
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Table 19. One-way analysis of variance test for significant differences 
between eighth grade Science Bound, minority, and non-minority 
Des Moines students' math CRT scores 
Source of variation DF Mean square F-value Probability 
Between groups 
Within groups 
Total 
Group 
2 10180.6507 
1753 220.6125 
1755 
Count Mean SD 
46.1472 
SE Minimum 
. 0 0 0 0 *  
Maximum 
Minorities-1 316 44.0949 14.4470 .8127 9.000 
Non-minorities-2 1402 52.8546 15.0300 .4013 11.000 
Science Bound-3 37 55.2162 10.8963 1.7913 35.000 
Total 1756 51.3280 15.2303 .3635 9.000 
Bartlett - Box F = 3.258, P = .039* 
8 2 . 0 0 0  
83.000 
79.000 
B3.000 
Mean 
Multiple Range Test: Scheffe 
Group 1 Group 2 
Group 
Group 3 
44.0949 
52.8546 
55.2162 
*Significant at the .05 level. 
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The Science Bound scores were slightly higher than those of non-
minority students. However, the difference was not enough to be 
considered significant. 
The test to analyze ninth grade math students yielded different 
results. No two groups were significantly different from each other 
(Table 20). It is important to note that Science Bound students scored 
lower, although not significantly lower, than both the comparison groups. 
Tenth grade test comparison results indicated that no two groups of 
students scored significantly different (Table 21). Science Bound 
students recorded the highest mean score of the comparison groups. This 
test may have yielded significant results had the Science Bound count 
(14) been higher. 
Research Question 6: 
Does student attendance improve for students in the Science 
Bound program over time? 
Hypothesis 6: 
There is no significant difference in Science Bound student 
attendance during the 1992-93 and 1993-94 school years. 
School attendance is of paramount importance for students to 
experience success in school. Hypothesis 6 was formulated to determine 
if Science Bound students experienced an increase in attendance during 
the time they were involved in the Science Bound program. The comparison 
of attendance over a two-year period was analyzed using a paired t-test 
at the .05 level of significance. Results showing the mean days present 
are shown in Table 22. 
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Table 20. One-way analysis of variance test for significant differences 
between ninth grade Science Bound, minority, and non-minority 
Des Moines students' math CRT scores 
Source of variation DF Mean square F-value Probability 
Between groups 2 264 .6965 2 .4955 . 0831 
Within groups 740 106 . 0682 
Total 742 
Group Count Mean SD SE Minimum Maximum 
Minorities-1 74 48 .2432 9, .4808 1 .1021 24. , 000 64.000 
Non-minorities-2 641 49.4306 10, ,3789 ,4099 16 , 000 70.000 
Science Bound-3 28 45 .2857 10, 5193 1, ,9880 18 . 000 64.000 
Total 743 49 .1561 10 , 3197 ,3786 16 . 000 70.000 
Bartlett - Box F = .520, P = .595 
Table 21. One-way analysis of variance test for significant differences 
between tenth grade Science Bound, minority, and non-minority 
Des Moines students' math CRT scores 
Source of variation DF Mean square P-value Probability 
Between groups 2 298 .3383 2 .4437 . 0873 
Within groups 1044 122 .0824 
Total 1046 
Group Count Mean SD SE Minimum Maximum 
Minorities-1 221 51. 1629 11, .0627 . 7442 28 . , 000 78.000 
Non-minorities-2 812 52 . 7672 11. ,0026 .3861 19, ,000 79.000 
Science Bound-3' 14 55. 7143 13 . ,4532 3.5955 37, 000 78.000 
Total 1047 52 . 4680 11. ,0643 .3419 19, 000 79.000 
Bartlett - Box F = .584, P = , , 558 
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Table 22. Test for significant differences between Science Bound student 
attendance for the 1992-93 and 1993-94 school years 
Mean 
Year days present SD SE T-value DF Probability 
1992-93 170.3990 12.651 1.271 
-.360 98 .717 
1993-94 171.0000 15.446 1.552 
The results of the t-test, comparing attendance for a two-year 
period, indicate that there was not a significant improvement for Science 
Bound students. The students' attendance did improve during the second 
year (mean days present 170.3990-171.000). However, the improvement was 
not enough to be considered significant. 
Research Questions 7 and 8: 
How does Science Bound student attendance compare with all Des 
Moines non-minority students? 
How does Science Bound student attendance compare with all Des 
Moines minority students? 
Hvnotheses 7 and 8: 
There is no significant difference in Science Bound student 
attendance and Des Moines non-minority students during the 1992-
93 and 1993-94 school years. 
There is no significant difference in Science Bound student 
attendance and Des Moines minority students during the 1992-93 
and 1993-94 school years. 
Attendance of Science Bound students was compared with the two 
comparison groups that were used to check student achievement. The 
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groups were non-Science Bound minority and non-minority students from Des 
Moines. Attendance comparisons were analyzed using a one-way ANOVA at 
the .05 level of significance. A Scheffe procedure, at the .05 level of 
significance, was used to check for differences between groups. The 
results of attendance data during the 1992-93 school year are found in 
Table 23. The 1993-94 data are found in Table 24. 
The multiple range test indicates that Science Bound students had 
significantly better attendance than other Des Moines minority students 
(mean days present 169.4700-152.5563). Science Bound students had better 
attendance than non-minority students (169.4700-162.8662). The results 
were not large enough to be considered significant. 
Attendance for the 1993-94 school year indicated a slightly different 
result than occurred in 1992-93, The multiple range test indicates that 
Science Bound student attendance was significantly higher than minority 
and non-minority students. The mean days present for Science Bound 
students was 171.00. Non-minority students had a mean of 159.4563 and 
minority students had a mean of 153.6943. 
The results also indicated that non-minority student attendance was 
significantly higher than minority student attendance. 
Research Questions 9 and 10: 
How do Science Bound discipline referrals compare with all Des 
Moines non-minority students? 
How do Science Bound discipline referrals compare with all Des 
Moines minority students? 
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Table 23. One-way ANOVA test for significant differences in attendance 
for the 1992-93 school year 
Source of variation DF Mean square F-value Probability 
Between groups 
Within groups 
Total 
Group 
2 57680.2569 
5777 835.9576 
5779 
Count Mean SD 
68.9990 
SE 
,0000* 
Minimum Maximum 
Science Bound-1 100 169.4700 15.6437 1.5644 77.500 
Minorities-2 1315 152.5563 38.9579 1.0743 11.000 
Non-minorities-3 4365 162.8662 25.3790 .3841 14.000 
Total 5780 160.6349 29.2512 .3848 11.000 
Bartlett - Box F = 237.569, P = .000* 
180.00 
180.00 
180.00 
180.00 
Mean 
Multiple Range Test: Scheffe 
Group 2 Group 3 
Group 
Group 1 
152.5563 
162.8662 
169.4700 
*Significant at the .05 level. 
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Table 24. One-way ANOVA test for significant differences in attendance 
for the 1993-94 school year 
Source of variation DF Mean square F-value Probability 
Between groups 2 25271.7755 23.2125 .0000* 
Within groups 6385 1088.7164 
Total 6387 
Group Count Mean SD SE Minimum Maximum 
Science Bound-1 99 171.0000 15.4458 1.5524 39.000 180.00 
Minorities-2 1323 153.6943 37.8214 1.0398 12.000 180.00 
Non-minorities-3 4966 159.4563 31.8513 .4520 11.500 180.00 
Total 6388 158.4418 33.1103 .4143 11.500 180.00 
Bartlett - Box F = 69.083, P = .000* 
Multiple Range Test: Scheffe 
Group 2 Group 3 Group 1 
Mean Group 
153.6943 2 
159.4563 3 • 
171.0000 1 • • 
•Significant at the .05 level. 
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Hypotheses 9 and 10: 
There is no significant difference in Science Bound discipline 
referrals and Des Moines non-minority students during the 1992-
93 school year. 
There is no significant difference in Science Bound discipline 
referrals and Des Moines minority students during the 1992-93 
school year. 
A safe and orderly climate has been identified as one of the 
important correlates of effective schools. Discipline referrals, in the 
form of suspensions, were analyzed to compare Science Bound students' 
referrals with those of non-minority and non-Science Bound minority 
students. The discipline referral data are presented in Table 25. 
Comparisons in discipline referrals were made using descriptive 
statistics. Each group has the number of suspensions listed in raw data. 
For example, the total number of suspensions are listed by building and 
group. Also, each group's building enrollment is listed. Finally, the 
raw data are totaled to provide data for all middle and high schools in 
Des Moines. 
To interpret data in Table 25, one must look at percentages. Middle 
School #1, for example, has 10.3% minority students. These students 
receive 21.0% of all discipline suspensions. This information indicates 
that Middle School #l's minority students receive a higher percentage of 
suspensions than they are represented in the population. If percentages 
are assumed to be equally represented, the school's minority students 
should have received approximately 10.3% of all suspensions because they 
have 10.3% of the population. 
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Table 25. Des Moines suspension records 
Science Minor- Non- District 
School Bound % ity % minority % total 
Middle School 
1 Total suspensions 2 1 .2 34 21 . 0 126 77 . 8 162 
Building enrollment 4 0 . 5 74 10 .3 637 89 . 1 715 
2 Total suspensions 2 0 . 9 107 49 .3 108 49 . 8 217 
Building enrollment 7 0 .9 216 29 .2 516 69 . 8 739 
3 Total suspensions 1 0 . 5 20 10 .8 164 88 .6 185 
Building enrollment 4 0 .6 62 9 . 0 623 90 .4 689 
4 Total suspensions 2 0 .6 140 39 .5 212 59 . 9 354 
Building enrollment 6 0 .7 284 34, .1 543 65 .2 833 
5 Total suspensions 1 0 .4 95 39, .9 142 59, ,7 238 
Building enrollment 4 0, .7 170 32, .0 358 67, ,3 532 
6 Total suspensions 1 0, ,4 30 10. 6 253 89. .1 284 
Building enrollment 4 0, ,4 64 9. ,1 634 91, , 3 702 
7 Total suspensions 0 0, .0 13 7. ,6 159 92, ,4 172 
Building enrollment 3 0, ,5 44 7 . 2 567 92 . 3 614 
8 Total suspensions 2 1. 1 116 62 . 0 69 36 . 9 187 
Building enrollment 4 0. 5 220 29. 3 527 70. 2 751 
9 Total suspensions 1 0. 5 82 38 . 7 129 60. 8 212 
Building enrollment 5 0. 9 134 22 . 9 447 76 . 3 586 
10 Total suspensions 0 0. 0 47 23 . 3 155 76 . 7 202 
Building enrollment 5 0. 7 129 18 . 3 569 80. 9 703 
Total M.S. 
Total suspensions 12 0. 5" 684 30. 9 1, 517 68 . 5 2, 213 
Building enrollment 46 0. 6 1, 397 20 . 3 5, 421 79. 0 6, 864 
Total M.S. 
Total suspensions 12 684 1, 517 2, 213 
Building enrollment 46 1, 397 5, 421 6, 864 
Ratio: Susp/Enroll 26 . 1%'^  49 .0% 28 .0% 32 .2% 
^Suspension percentage is the number of suspensions divided by total 
suspensions. 
''Suspension/enrollment ratio is the number of suspensions divided by 
the enrollment. 
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Table 25. Continued 
Science Minor- Non- District 
School Bound % ity % minority % total 
High School 
11 Total suspensions 7 1 .1 134 20 .6 510 78 .3 651 
Building enrollment 14 0 . 8 272 15 .6 1457 83 .6 1, 743 
12 Total suspensions 0 0 . 0 164 47 .5 181 52 .5 345 
Building enrollment 8 0 . 8 352 34. 0 675 65 .2 1, 035 
13 Total suspensions 2 0 , .3 60 8 , .8 621 90. ,9 683 
Building enrollment 16 0. .8 161 8, ,0 1838 91, ,2 2, 015 
14 Total suspensions 2 0 , .4 167 34 , 2 319 65, .4 488 
Building enrollment 7 0. ,6 364 32 . 0 767 67 , 4 1, 138 
15 Total suspensions 1 0 . . 2  155 36 . 6 267 63 . ,1 423 
Building enrollment 16 1. 1 378 26. 3 1044 72 . 6 1,438 
Total H.S. 
Total suspensions 12 0.5 680 26.3 1,898 73.3 2,590 
Building enrollment 61 0.8 1,527 20.7 5,781 78.5 7,369 
Total H.S. 
Total suspensions 12 680 1,898 2,590 
Building enrollment 61 1,527 5,781 7,369 
Ratio: Susp/Enroll 19.7% 44.5% 32.9% 35.1% 
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Minority students in all the middle and high schools received a 
higher percentage of suspensions than their population percentage. 
Middle School #7 is the only school where non-minorities received a 
higher percentage of suspensions. Science Bound students received higher 
percentages of suspensions at Middle Schools #1 and #8 and at High School 
#11. 
A second method of analysis involved looking at the ratio of 
suspensions, by each group, to their population numbers. This 
information indicates that Science Bound students' suspension/enrollment 
ratio was 12 to 46 or 26.1%. If all other groups received a similar 
ratio, their percentage would be 26.1%. Table 25 indicates that the 
ratio for minority students was 49.0% and for non-minority students was 
28.0%. The average ratio of suspension/enrollment for the district was 
32.2%. 
In reviewing Table 25 and looking at the data for all schools, it is 
apparent that minority students are overrepresented in suspension 
numbers. Middle school minority students received 30.9% of the 
suspensions while making up 20.3% of the student population. Minority 
high school students received 26.3% of the suspensions while making up 
2 0.7% of the student population. Science Bound students received 
approximately the same percentages. Middle school Science Bound students 
received 0.5% of the suspensions while making up 0.6% of the population. 
High school Science Bound students received 0.5% of the suspensions and 
make up 0.8% of the student population. Non-minority students were 
underrepresented in suspension numbers. The middle school numbers for 
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non-minority students indicate that they received 68.5% of the 
suspensions while making up 79.0% of the population. Non-minority high 
school students received 73.3% of the suspensions and make up 78.5% of 
the student population. These numbers approach the same percentages but 
still indicate underrepresentation. 
The second analysis method, that of ratio of suspensions received to 
the group's enrollment, indicates that Science Bound students received a 
lower percentage ratio of suspensions than non-minority students (26.1-
28.0). Science Bound students appear to have received a much smaller 
percentage ratio (26.1-49.0) than that of minority students. 
High school suspension records indicate similar results. Science 
Bound students received a much lower percentage ratio (19.7) than that of 
minority students (44.5) and non-minority students (32.9). 
Research Questions 11 and 12: 
What are student perceptions concerning the importance of 
science, mathematics, and preparation for college? 
What are Science Bound students' attitudes toward science? 
Hvpothesis 11: 
There is no significant difference in Science Bound student 
attitudes and outlook toward science and a sample of Des Moines 
students. 
Hypothesis 11 was formulated to examine differences in attitude 
toward science and math. Also, the students' outlook in these areas was 
surveyed. A t-test at the .05 level of significance was used to compare 
student responses for each question. There were 39 questions dealing 
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with student attitudes and 32 with their outlook toward science and math. 
The responses were from 42 Science Bound students and a stratified sample 
of 13 0 Des Moines students in grade eight. 
The results of the independent t-tests indicated that there really 
are not any differences in Science Bound students and a sample of Des 
Moines students concerning their attitudes and outlook toward science and 
math. The attitude survey results indicated that student attitudes, as 
measured by all 39 questions, were not significantly different. The 
outlook survey resulted in similar findings. Only six of the 32 
questions yielded significant differences. Science Bound students 
answered questions 6, 7, 9, 12, 13, and 16 significantly different than 
the comparison sample group. Table 26 reflects the independent t-tests 
for each significant survey item. 
Question 6: High school ethnic minority students know how important it is 
to attend college. 
Science Bound students indicated that they "agreed" more strongly 
than the comparison group did concerning ethnic minority students' 
knowledge of the importance of attending college (Table 27). 
Question 7: Ethnic minority parents know how important it is to attend 
college. 
Once again, Science Bound students offered significantly higher 
responses to this question. This would indicate they feel ethnic 
minority parents know how important it is to attend college (Table 28). 
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Table 26. An independent t-test for significant differences in students' 
outlook toward science and math 
Variable 
Number 
of cases Mean SD SE t-value DF 
2-tail 
prob. 
Question 6; High minority and college 
Group l" 42 4.0714 .947 .146 
Group 2 130 3.7154 .950 .083 
Question 7: Minority parents and college 
Group 1 42 4.2143 .871 
Group 2 130 3.7308 .987 
Question 9: Offer college bound programs 
Group 1 
Group 2 
42 
130 
4.0476 1.058 
3.5615 1.004 
Question 12: Colleges should help 
Group 1 42 4.1667 .762 
Group 2 130 3.5538 .997 
Question 13: Business should help 
Group 1 42 3.8333 .853 
Group 2 130 3.4154 1.048 
Question 16: Special prep programs 
Group 1 42 4.0238 .869 
Group 2 130 3.5154 1.006 
.134 
. 087 
.163 
.  088  
.118 
.087 
. 132 
.092 
.134 
.  088 
2.11 
2.84 
2.69 
3.65 
2.35 
2 . 94 
170 
170 
170 
170 
170 
170 
. 036* 
. 005* 
, 008* 
,000* 
, 020* 
. 004* 
"Group 1 = Science Bound; Group 2 = everybody else. 
•Significant at the .05 level. 
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Table 27. Frequency table for "outlook" question 6 
Value label Value Frequency 
Strongly disagree 1 3 
Disagree 2 13 
Undecided 3 42 
Agree 4 71 
Strongly agree 5 43 
Table 28. Frequency table for "outlook" question 7 
Value label Value Frequency 
Strongly disagree 1 4 
Disagree 2 5 
Undecided 3 58 
Agree 4 51 
Strongly agree 5 54 
Question 9: College bound programs should be offered in order to increase 
the number of ethnic minority students who will be eligible 
for college admission. 
Students in Science Bound differed significantly with the sample 
group on this question. Science Bound students strongly agreed that 
college bound classes should be offered to increase the number of ethnic 
minority students eligible for college admission. The sample group 
answered closer to "undecided" (Table 29). 
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Table 29. Frequency table for "outlook" question 9 
Value label Value Frequency 
Strongly disagree 1 5 
Disagree 2 14 
Undecided 3 56 
Agree 4 53 
Strongly agree 5 44 
niiestion 12: College and universities should help ethnic minority 
students to prepare for college. 
Science Bound students responded significantly higher than the sample 
group with regard to colleges helping minority students prepare for 
college (Table 30). 
Table 30. Frequency table for "outlook" question 12 
Value label Value Frequency 
Strongly disagree 1 5 
Disagree 2 10 
Undecided 3 55 
Agree 4 63 
Strongly agree 5 3 9 
Question 13: Businesses should help ethnic minority students to prepare 
for college. 
Science Bound students responded significantly higher than the sample 
group with regard to businesses helping minority students prepare for 
college (Table 31). 
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Table 31. Frequency table for "outlook" question 13 
Value label Value Frequency 
Strongly disagree 1 8 
Disagree 2 13 
Undecided 3 63 
Agree 4 58 
Strongly agree 5 30 
Question 16: Students who take part in special college preparatory 
programs have a better chance of getting into college. 
Science Bound students responded significantly higher than the sample 
group with regard to the importance of taking part in special college 
preparatory programs to improve their chances of getting into college 
(Table 32). 
Table 32. Frequency table for "outlook" question 16 
Value label Value Frequency 
Strongly disagree 1 3 
Disagree 2 16 
Undecided 3 61 
Agree 4 52 
Strongly agree 5 40 
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Table 33 represents the results from the attitude and outlook survey. 
A mean score from each Science Bound student's response to the 39 
attitude survey items and the 32 outlook items was calculated. 
The independent t-test did not indicate significant differences in 
Science Bound attitudes or their outlook toward science and math and the 
stratified comparison group of Des Moines students. However, Science 
Bound students did respond positively to both surveys. Twenty-nine 
students totaled a mean response score of 3.00 or better on the attitude 
survey indicating a positive direction. 
Science Bound students were even more "positive" in their responses 
to the outlook survey (mean score of 3.323). Forty of the 42 students 
responded with a mean response score greater than 3.00. Once again, this 
indicates a strong, positive outlook toward science and math. Therefore, 
even though their responses did not differ significantly with the 
comparison group, it can be stated that Science Bound students 
demonstrated a positive feeling toward science and math. 
Table 33. Attitude and outlook survey results for Science Bound students 
Count Mean SD SE Minimum Maximum 
Attitude 
survey 42 3.162 .286 .044 2.77 3.87 
Outlook 
survey 42 3.323 .264 .041 2.81 3.94 
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Research Questions 13 and 14: 
What are teacher perceptions of the Science Bound activities, 
the effectiveness of the program, and progress Science Bound 
students are making? 
What are mentor perceptions of the Science Bound activities, the 
effectiveness of the program, and progress Science Bound 
students are making? 
A survey instrument was created and sent out to 25 teachers and 18 
mentors to determine their perceptions of the Science Bound program. The 
survey was made up of 15 questions (Appendices F and G) with space 
available for comments (Appendix I). 
The overall results of the survey seemed to indicate a positive 
feeling about the Science Bound program from both target groups. Teacher 
responses on 14 questions were on the positive or "agree" side of the 
scale. Mentor responses on 10 questions were positive. Each group 
"strongly agreed" that the Science Bound program offered excellent 
opportunities for students. 
The response or comment section gives a more in-depth look than the 
mean score does. By looking at the frequencies, one can get an overall 
picture of how each respondent felt about the program. Nearly all items 
in the teacher survey had the majority responding to the "agree" or 
"strongly agree" selection. "Undecided" was chosen most often on the 
mentor survey. One reason for this response is that several felt their 
contact with the program was not enough to answer the questions 
accurately. 
The mentor component had the most concern from the group. This 
component, according to current research, has excellent potential for 
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making a difference with at-risk students. Concerns listed from the 
comment section include: 1) it is hard to find mentors with time 
available to devote to this project, 2) work schedules and family-
commitments make it difficult for mentors, 3) it is a difficult task to 
find enough mentors and mentors from appropriate minority groups that 
would serve as role models, 4) expectations for mentors need to be 
outlined and made clearer, and 5) it would be favorable to have increased 
student/mentor and teacher/mentor contact. 
Doubts about self-efficacy is a problem for Science Bound mentors. 
Ten respondents were undecided or answered negatively regarding their 
level of involvement or that they were making a difference with students. 
This opinion was not nearly as prevalent for teachers. 
Parent involvement is another key component of any successful 
program. Survey comments indicate that some concern exists at different 
schools in the area of home/school communication and parental involvement 
in the activities. This problem did not arise at all the schools. Some 
respondents indicated that communication is good at their school. It 
appears that the teachers and mentors felt that ideas for increasing 
parental involvement and support would add to the program effectiveness. 
Some questions arose with regard to the method of selection for 
Science Bound students. It was indicated that there are students who 
"get by" without contributing much effort. It was suggested that good 
student attendance and participation be required at activities. Also, 
there appears to be some interest to allow "older" students into the 
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program. This would be for those who are new to school and those who 
were overlooked during initial screening. 
The frequencies and mean score for each survey item are found for 
mentors in Table 34 and the teachers in Table 35. 
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Table 34. Mentor frequencies 
Strongly Strongly 
Question disagree Disagree Undecided Agree agree Mean 
1: Activities are appropriate 
0 0 3 . 692 
2: Student interest in activities 
0 1 3 .154 
3: Attendance is good 
0 3 .462 
4: I make a difference 
2 2 . 923 
5: Interest in science is growing 
0 0 3 .462 
6: Excellent student opportunities 
0 0 4.308 
7: Mentors effective 
1 3.308 
8: Rules/expectations clear 
1 1 3.231 
9: Appropriate "hands on" activities 
1 2 3 . 000 
10: My involvement is adequate 
5 2 2 .385 
11: Selection process is fair 
1 0 3 .231 
12: Home/school communication is good 
1 0 3.154 
13: Program is organized 
2 2 3 . 000 
14: Parental involvement is good 
• 1 0 11 3.000 
15: What is learned is important 
0 1 3 .231 
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Table 35. Teacher frequencies 
strongly Strongly 
Question disagree Disagree Undecided Agree agree Mean 
1: Activities are appropriate 
0 1 15 3 . 947 
2: Student interest in activities 
0 2 10 3.632 
3: Attendance is good 
0 3 . 584 
4: I make a difference 
1 11 3.316 
5: Interest in science is growing 
0 2 10 3.526 
6: Excellent student opportunities 
0 0 14 4.684 
7: Mentors effective 
4 2.895 
8: Rules/expectations clear 
1 3 3 .737 
9: Appropriate "hands on" activities 
0 5 3 .632 
10: My involvement is adequate 
2 1 13 3 .526 
11: Selection process is fair 
2 1 3 .105 
12: Home/school communication is good 
1 1 3 .474 
13: Program is organized 
1 4 10 3 .632 
14: Parental involvement is good 
•2 3 3.158 
15: What is learned is important 
0 4 10 3.158 
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CHAPTER V. SUMMARY, CONCIiUSIONS, LIMITATIONS, 
DISCUSSION, AND RECOMMENDATIONS 
This study analyzed various performance indicators of Science Bound 
students which were used to determine the effectiveness of the Science 
Bound program. Science Bound students are at-risk Des Moines minority 
students who are identified for the purpose of helping these minority 
students become involved in science and other technical fields. The 
indicators included achievement tests, grades, attendance, and discipline 
referrals. A 39-item attitude questionnaire and a 32-item outlook 
questionnaire were used to compare Science Bound students' attitudes and 
their outlook toward science and mathematics with a stratified sample of 
Des Moines students. Finally, teachers and mentors completed a 15-item 
questionnaire to determine their perceptions concerning the Science Bound 
program. 
Summary 
This study focused on at-risk minority students in the Des Moines 
school system. The students were identified using the district's 
definition of at-risk. From that pool of students, normed-referenced 
tests and teacher nomination were used to indicate potential in science 
and mathematics. Students in the talented and gifted program were not 
eligible. The program has been in operation for four years and begins 
for students entering the eighth grade. 
A repeated measure analysis of variance (ANOVA) was used to determine 
whether improvement occurred in criterion-referenced tests (CRTs) in 
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mathematics and science for Science Bound students. Grade point averages 
(GPA) were analyzed to determine whether Science Bound students improved 
their grades over a two-year period. A paired t-test was calculated for 
student marks for students in grades eight, nine, and ten to determine if 
grade point averages improved. 
A one-way ANOVA was computed to compare the achievement (as measured 
by CRTs) of Science Bound students with the remaining non-Science Bound 
minorities and non-minorities. The ANOVA was computed for eighth, ninth, 
and tenth grade students' science and mathematics scores. 
Science Bound attendance was analyzed using a paired t-test to 
determine if Science Bound students improved their attendance while 
involved in the Science Bound program. Attendance comparisons were made 
with the same comparison groups used to compare student achievement by 
computing a one-way ANOVA. 
Discipline referral comparisons were made by comparing the percentage 
of suspensions each of the comparison groups received with their 
percentage of the student population. If a specific group received a 
higher percentage of suspensions than they were represented in the 
student population, it was determined they were overrepresented in the 
suspension numbers. 
Research Questions 1 and 2: 
Is there improvement in student mathematics achievement data for 
students in the Science Bound program as measured by grades and 
criterion-referenced tests? 
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Is there improvement in student science achievement data for 
students in the Science Bound program as measured by grades and 
criterion-referenced tests? 
Hypotheses 1 and 2: 
There is no significant difference in Science Bound student 
mathematics achievement over a three-year period (1992-94) . 
There is no significant difference in Science Bound student 
science achievement over a three-year period (1992-94). 
The null hypothesis was not rejected concerning the questions of 
science and mathematics CRT improvement. Two of the three levels 
examined in the mathematics area, grades eight and ten, showed no 
significant differences. Ninth grade students experienced a significant 
drop in their math CRT scores. The test results do indicate a decrease 
in the percent of CRT items mastered over the period. This same trend 
occurred for the average district student. 
In comparing the district average with that of Science Bound 
students, it was found that Science Bound students consistently scored 
higher. 
Similar conclusions were recorded for Science Bound students in 
science. No significant differences were discovered, thus the null 
hypothesis was not rejected. 
Eighth grade students showed significant gains while ninth grade 
students experienced a significant drop in scores. Finally, tenth grade 
students showed no significant differences. 
Science Bound students consistently scored higher than the district 
average. It was noted that the typical Des Moines student and Science 
Bound students experienced similar trends. In the years that Science 
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Bound students' scores changed, the same trend was experienced by the 
rest of the Des Moines students. 
Research Question 3: 
Is there improvement in grade point averages over a two-year 
period (1993-94)? 
Hypothesis 3: 
There is no significant difference in Science Bound grade point 
averages over a two-year period (1993-94). 
Grade point averages were computed for students in grades eight, 
nine, and ten for two school terms (1992-93 and 1993-94). The null 
hypothesis was not rejected for all paired t-tests. Science Bound 
students did not significantly improve their GPA over the two-year 
period. 
Eighth grade Science Bound students experienced a slight improvement 
in their GPA scores (3.10 to 3.15). The improvement was not large enough 
to be considered significant. 
Ninth grade students saw a significant drop in their GPA scores 
(3.200-2.9470). This group of students is the only group studied that 
experienced a transition year. The transition was from middle school to 
high school. This factor may have made a difference in how students 
performed. 
Science Bound students in grade ten experienced a very minor drop in 
GPA (3.0336-3.0318). The difference was not significant. 
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Research Questions 4 and 5: 
How does Science Bound student achievement compare with all Des 
Moines students in general? 
How does Science Bound student achievement compare with all Des 
Moines minority students? 
Hvnotheses 4 and 5: 
There is no significant difference between the achievement of 
Science Bound students and Des Moines non-minority students. 
There is no significant difference between the achievement of 
Science Bound students and other Des Moines minority students. 
Science Bound students performed very well in comparison with non-
minorities in both science and mathematics. Each grade level takes the 
appropriate CRT test sequence, which involves one science and one 
mathematics test, each year. Students in grades eight, nine, and ten 
were analyzed. Therefore, a total of six tests were analyzed—three in 
science and three in mathematics. 
The total results indicate that Science Bound students scored 
significantly higher than other minority students on four of the six 
tests. On one occasion, the students' scores were higher but not 
significantly higher. Science Bound students obtained higher scores than 
non-minorities on five of the six tests. One test, ninth grade science, 
yielded results that were considered significant. 
Non-minority students scored significantly higher than minority 
students on all six of the tests. Four of the six tests yielded 
significant results. Specific grade level results on the CRT scores are 
discussed in the following text. 
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Eighth grade Science Bound students scored significantly higher than 
other minorities on both science and mathematics tests. These students 
also scored higher than non-minorities on both tests. Rven though the 
scores were higher than non-minorities, the results were not 
significantly higher. Science Bound students had a mean mathematics 
score of 33.5526. Non-minority students scored 32.3322 and minority 
students scored 27.6917 on the same test. Non-minority students were 
found to be significantly higher than minority students on this measure, 
too. 
Ninth grade Science Bound students scored higher than both non-
Science Bound minorities and non-minorities on the science CRT results. 
The mean science scores were as follows: Science Bound, 39.4571; non-
minorities, 33.9531; and minorities, 28.2386. However, the same results 
were not true for the mathematics CRT scores. There were no significant 
mathematics differences in the comparison groups. 
Tenth grade Science Bound students scored significantly higher than 
minorities on the science tests. The same students scored higher than 
non-minority students. However, the results were not significant. The 
mean science scores were: Science Bound, 39.4571; non-minorities, 
33.9531; and minorities, 28.2386. 
The mathematics results did not provide the same results for tenth 
grade Science Bound students. The students did not score significantly 
higher than the comparison groups on mathematics CRTs. The students' 
mean mathematics CRT score (55.7143) was the highest score recorded. 
Non-minority students scored 52.7672 and minority students recorded a 
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mean score of 51.1629. Although Science Bound students scored higher 
than both groups, the results were not significant. 
A summary of the results for all CRT and attendance comparisons is 
found in Table 36. The mean score is listed for each group. Column 
headings entitled "plus," "NSD," and "minus" are used to indicate which 
comparison group scored higher and if the results were significant. The 
symbol X in the plus column shows that Science Bound students scored 
significantly higher than the comparison group. An X in the minus column 
indicates that the comparison group scored significantly higher than 
Science Bound students. If the symbol X was in the NSD column, no 
significant differences were indicated between the two groups. 
Research Question 6: 
Does student attendance improve for students in the Science 
Bound program over time? 
Hypothesis 6: 
There is no significant difference in Science Bound student 
attendance during the 1992-93 and 1993-94 school years. 
A paired t-test was computed to determine if Science Bound students 
improved their attendance over the two-year period. The results 
indicated that Science Bound student attendance did not significantly 
improve their attendance. The null hypothesis was not rejected as the 
students improved their mean days present from 170.3990 to 171.000. The 
slight improvement was not enough to be considered significant. The 
attendance figures represent a rate of over 94 percent. This attendance 
performance would be considered excellent, especially in a large school 
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Table 36. Summary of Science Bound comparison data" 
Measures 
Science Bound 
mean score Plus NSD Minus 
Other minorities 
mean score 
8th grade science CRT 33 .5526 X 27 .6917 
8th grade math CRT 55 .2162 X 44 . 0949 
9th grade science CRT 39 .4571 X 28 .2386 
9th grade math CRT 45 .2857 X 48 .2432 
10th grade science CRT 40 .1429 X 33 . 6829 
10th grade math CRT 55 .7143 X 51, 1629 
Attendance: 1992-93 169. 4700 X 152 , .5563 
Attendance: 1993-94 171. , 0000 X 153 . 6943 
Measures 
Science Bound 
mean score Plus NSD Minus 
Non-minorities 
mean score 
8th grade science CRT 33 . 5526 X 32 . 3322 
8th grade math CRT 55. 2162 X 52 . 8546 
9th grade science CRT 39. 4571 X 33 . 9531 
9th grade math CRT 45. 2857 X 49. 4306 
10th grade science CRT 40. 1429 X 37 . 7845 
10th grade math CRT 55 . 7143 X 52 . 7672 
Attendance: 1992-93 169. 4700 X 162 . 8662 
Attendance: 1993-94 171. 0000 X 159 . 4563 
"The X in the Plus column indicates significantly higher performance 
by Science Bound students; the X in the Minus column indicates signifi­
cantly higher performance by the comparison group; and the X in the NSD 
column indicates no significant difference in the comparison groups. 
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district. Therefore, even though their attendance did not improve 
significantly, Science Bound students appear to have excellent school 
attendance. 
Research Questions 7 and 8: 
How does Science Bound student attendance compare with all Des 
Moines non-minority students? 
How does Science Bound student attendance compare with all Des 
Moines minority students? 
Hypotheses 7 and 8: 
There is no significant difference in Science Bound student 
attendance and other Des Moines minority students during the 
1992-93 and 1993-94 school years. 
There is no significant difference in Science Bound student 
attendance and Des Moines non-minority students during the 1992-
93 and 1993-94 school years. 
This component of the study used the same comparison groups to 
analyze attendance for each of the two-year periods. Science Bound 
students' attendance was significantly higher than other Des Moines 
minority students. Science Bound students were in attendance an average 
of 17 days more than other minority students. This was true for both 
years that were studied. In addition, Science Bound student attendance 
was better than that of non-minority students. The Science Bound 
students were in attendance an average of seven more days during the 
1992-93 school year and 11.5 days more in 1993-94. The 1993-94 
attendance totals indicated that Science Bound students had significantly 
higher attendance than non-minorities (171.00 to 159.4563). Science 
120 
Bound students had better attendance than non-minorities in 1992-93 
(169.47 to 162.8662), but the results were not considered significant. 
Research Questions 9 and 10: 
How do Science Bound discipline referrals compare with all Des 
Moines non-minority students? 
How do Science Bound discipline referrals compare with all Des 
Moines minority students? 
Hypotheses 9 and 10: 
There is no significant difference in Science Bound discipline 
referrals and Des Moines non-minority students during the 1992-
93 school year. 
There is no significant difference in Science Bound discipline 
referrals and other Des Moines minority students during the 
1992-93 school year. 
Discipline referrals, in the form of suspensions, were analyzed to 
compare Science Bound students' suspensions with those of other Des 
Moines minority and non-minority students. 
The results indicated that Des Moines minority students receive more 
suspensions than their percentage of the population would justify. 
Middle school minority students received 30.9% of the suspensions and 
were represented by 20.3% of the population. High school minority 
students received 26.3% of the suspensions and had only 20.7% of the 
population. This indicates that minority students are overrepresented in 
the suspension numbers. 
Science Bound students received nearly the same percentage of 
suspensions as they are represented in the population numbers. Middle 
school students received 0.50% of the suspensions and were represented by 
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0.60% of the population. High school Science Bound students received 
0.50% of the suspensions and had only 0.80% of the population. 
Non-minority students were underrepresented in the suspension 
numbers. Middle school students received 68.5% of the suspensions and 
were represented by 79.0% of the population. High school non-minority 
students received 73.3% of the suspensions and had 78.5% of the 
population. 
A second method was used to analyze the suspension comparisons. 
Science Bound middle school students received a suspension/enrollment 
ratio of 12 to 46 or 26.1%. This ratio was less than the ratio received 
by non-minority students (28.0%). The Science Bound ratio was much less 
than that of minority students (49.9%). The high school suspension 
records indicated similar results. Science Bound students received a 
suspension/enrollment ratio of 19.7%. This was much smaller than that of 
minority students (44.5%) and non-minority students (32.9%). 
Research Questions 11 and 12: 
What are student perceptions concerning the importance of 
science, mathematics, and preparation for college? 
What are Science Bound students' attitudes toward science? 
Hypothesis 11: 
There is no significant difference in Science Bound student 
attitudes and outlook toward science and a sample of Des Moines 
students. 
A t-test was computed to analyze each item from the two surveys 
(attitude and outlook) that were administered in the spring of 1994. The 
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results of the independent t-test indicate that there are not many 
differences in student attitudes. Results gathered from the attitude 
survey indicated that none of the 39 survey items resulted in differences 
between the two groups. The outlook survey resulted in six of the 32 
items showing a significant difference. All six survey items resulted in 
a more positive response by Science Bound students. In general, few 
differences exist in their outlook toward science and mathematics. This 
is due, in part, to the fact that both groups responded to the survey 
positively. Survey questions that resulted in significant differences 
were: 
1. High school ethnic minority students know how important it is to 
attend college. 
2 . Ethnic minority parents know how important it is to attend 
college. 
3. College bound programs should be offered in order to increase the 
number of ethnic minority students who will be eligible for 
college admission. 
4. Colleges and universities should help ethnic minority students to 
prepare for college. 
5. Businesses should help ethnic minority students to prepare for 
college. 
6. Students who take part in special college preparatory programs 
have a better chance of getting into college. 
In each of the six questions, Science Bound students' responses were 
significantly higher or more positive than the sample of Des Moines 
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students. Science Bound students did respond positively to the survey. 
Twenty-nine students responded positively to the attitude survey. These 
students had at least a 3.00 mean response score to the total survey. 
The students responded even more positively to the outlook survey. Forty 
students responded with at least a 3.00 mean response score to the 
outlook survey. The results indicate a positive feeling about how the 
students view science and technical fields. 
Research Question 13: 
What are teacher and mentor perceptions of the Science Bound 
activities, the effectiveness of the program, and progress 
Science Bound students are making? 
The overall results of the survey seem to indicate a positive feeling 
about the Science Bound program from both target groups. Teacher 
responses to 14 of the 15 survey items were positive. Mentors answered 
10 of the 15 items positively. 
Each group mentioned that the mentor component of the program could 
be improved. Finding available mentors, minority group role models for 
mentors, and scheduling seemed to be the problem areas with the mentor 
component. Also, the mentors seem to have developed doubts with regard 
to self-efficacy. The mentors feel that they aren't making a difference 
with the students. This perception, however real, needs to be addressed. 
Research in the area of mentors and role models indicates that they often 
have had a positive impact on at-risk students. 
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Conclusions 
The following conclusions are based on the 13 research questions and 
are offered concerning the analysis of the data and compilation of 
information collected in the review of literature. 
1. Science Bound students appear to maintain a high grade point 
average. 
2. Science Bound students demonstrate better science academic 
achievement than that of other Des Moines minority and non-
minority students. 
3 . Science Bound students demonstrate better mathematics academic 
achievement than that of other Des Moines minority and non-
minority students. 
4. Science Bound student attendance is excellent. 
5. Students in the Science Bound program attend school more 
regularly than non-minority or minority students. 
6. Science Bound students receive "proportionately" fewer discipline 
suspensions. 
7. It appears that non-Science Bound minority students receive a 
proportionately higher rate of suspensions. 
8. It appears that no real differences exist between student 
attitudes and their outlook toward science and mathematics and 
other Des Moines students. 
9. Both student groups demonstrated positive attitudes and outlook 
toward science and mathematics. 
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10. Teachers and mentors have positive perceptions of the Science 
Bound program. 
11. Teachers and mentors feel that the mentor component of the 
program should be improved. 
12. The Science Bound program is successful. 
Limitations 
While efforts were made to ensure that this study was rigorous and 
made a worthwhile contribution to educational research, the following 
limitations must be noted; 
1. Participation in this study was voluntary on the part of teachers 
and mentors. This decision may have influenced the results. 
2. The students who responded to survey items did so on a voluntary 
basis. The decision to participate may have influenced the 
results. 
3. The investigation focused on Science Bound students in grades 
eight, nine, and ten. Results may not be generalized to other 
grade levels. 
4. The investigation focused on the Science Bound program. Results 
may not be generalized to other at-risk minority programs. 
5. Only the Des Moines school district participated in the study. 
Results may be inconsistent with those conducted in other parts 
of the state or nation. 
126 
6. The study focused on academic performance in science and 
mathematics. Results may not be consistent with other subject 
areas. 
7. Small numbers of subjects may have affected the significance of 
differences between the groups. Larger numbers may have changed 
some of the results. 
8. A limitation existed from using continuous, comparable data to 
determine improvement in test scores. 
Discussion 
Historically, schools have done a poor job of educating disadvantaged 
students. Included in this group are minority students, students coming 
from low income families, lack of family support and encouragement, etc. 
It is also true that minority students are underrepresented in the work 
force of science and technical fields. The Science Bound program has 
undertaken the task of increasing the involvement of minority students in 
technical fields. 
Data presented in this study indicate that the Science Bound program 
has begun to show positive results. Science Bound students were found to 
have better school attendance, higher and more consistent academic test 
performance, fewer discipline problems, and positive attitudes about 
science and math. 
A common concern with many minority at-risk programs is that money is 
misspent or "thrown at" the problem with few results. The Science Bound 
program has been operated at a cost that is within reach of school 
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budgets. This is especially true when one considers the cost factor of 
educating students with records of school failure. The 1993-94 Science 
Bound per pupil cost was $1,238.00 ($151,074.00/122 students). The cost 
is in addition to the $3,474.00 regular student per pupil costs in the 
Des Moines Independent School District. 
Funding for the Science Bound program is derived from several 
sources. Funding sources include: the National Science Foundation, Iowa 
State University, Institute for Physical Research and Technology, Iowa 
Space Grant Consortium, and the Eisenhower Math and Science program. 
The Science Bound program has incorporated many successful techniques 
and components that have been identified in the literature review. In 
minority programs that get high marks, the single most important feature 
is that programs expect academic excellence (Cohen, Kulik, & Kulik, 
1982). Crooks (1988) conducted studies with regard to higher evaluation 
standards. It was determined that higher evaluation standards led to 
greater student effort and class attendance (Table S). Science Bound 
students are required to enroll in a rigorous academic track in science, 
mathematics, and other college bound course requirements. Students in 
the program are expected to maintain a 3.0 grade point average. If this 
standard is not met, the students are placed on probation for one 
semester. If students fail to meet the GPA standard after the semester 
probation period, they are removed from the program. 
The Science Bound program is not designed only for successful, 
academically gifted minority students. It also includes students who 
show aptitude and interest in the science and mathematics area. The 
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students involved in the program are often considered students who are at 
risk of school failure. A combination of the scenario of high standards 
and poor preparation may result in serious negative experience for these 
types of students (Crooks, 1988). 
Support services and incentives are offered to students to meet the 
challenge of rigorous standards and expectations. The program is 
designed to offer both enrichment and support. Science Bound teachers 
and mentors are available to provide enrichment activities and 
experiences. The students then return to their classroom and apply these 
newly learned skills by demonstrating or "teaching" the skills to the 
rest of the class. Excellent school attendance and motivation may very 
well be the result of increased self-esteem brought about from this 
support. 
Science Bound students performed well in academic performance 
indicators. Once again, the students are encouraged to use tutoring 
services provided by the Des Moines public schools. Table 6 summarizes 
the results of several research studies concerning the effectiveness of 
tutoring. The Science Bound program encourages students to ask their 
teachers for help and provides opportunities for working with other 
students. High school students meet with teachers once a week after 
school. On many occasions this time is available as study time. These 
services are available from Science Bound teachers, mentors, and other 
students serving as cross-aged tutors. In addition, enrichment 
activities such as field trips and laboratory experiments are made 
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available. The support provided may v/ell result in the higher academic 
performance experienced by the Science Bound students. 
A concern outlined in this study involved the use and availability of 
mentors. Mentoring and advocacy are widely viewed as promising 
mechanisms to provide substantial goal-directed support to students 
(McPartland & Nettles, 1991). Although it remains difficult to identify 
minority role models to serve as mentors, the mentor program plays a 
vital role. Mentors add to the enrichment activities, are occasionally 
available as tutors, offer career counseling, and provide general support 
for students. 
Braddock and McPartland (1992) outlined four primary sources of 
motivation that encourage task completion (Table 6). Each of the sources 
that was listed plays an important part in the Science Bound program. 
For example, the field trips and enrichment activities add relevance to 
Science Bound students' school work because they are science and 
mathematics based. Opportunities are also given to apply the skills 
learned from these activities. There are ample examples of a climate of 
support in the program. Science Bound teachers and mentors are available 
for academic and personal support. This component likely plays a key 
role in student success. 
This study did not investigate the parent component of the program. 
However, a tremendous incentive is available to Science Bound students. 
Iowa State University, in cooperation with the state of Iowa, has been 
actively recruiting minority students. In 1989, the state of Iowa passed 
legislation to assist in this process. The Iowa Minority Academic Grant 
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for Economic Success (IMAGES) provides funding each year for this 
purpose. The incentive provided to Science Bound students is tuition 
scholarships. If students complete the Science Bound program and enroll 
at Iowa State in a technical field, the university guarantees them a 
tuition scholarship. This "carrot" must have a powerful impact for both 
students and parental involvement. 
Recommendations for Science Bound Personnel 
The following recommendations for practice are offered, in 
particular, to Science Bound personnel. 
1. Visit with participating business leaders concerning the 
importance of the mentor program and to receive input for 
improving the program. 
2. Schedule meetings with teachers and mentors to receive feedback 
on the mentor component and other parts of the program. 
3. An early fall meeting should include brainstorming ideas for 
implementation throughout the year and one spring meeting should 
be exclusively for program evaluation each year. 
4. Consider implementing a program component that would aid with the 
transition from middle school to high school. Some examples 
would be orientations, advisors, visitation to high schools, etc. 
5. Parent involvement in the activities should be monitored each 
year. 
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6. Consider expanding the program to include students who were not 
available or eligible during the initial pool selection (already 
being done in 1994-95). 
7. Expand the program to involve minority children at an earlier 
age. Waiting until middle school may be too late. 
8. Continue to strive to acquire appropriate mentors and minority 
role models. 
9. Give businesses and mentors who participate in the program more 
publicity that promotes working with at-risk youth. 
10. Establish regular tutoring opportunities for minority students. 
11. Continue to monitor Science Bound student performance by adding 
to the database established in this study. 
Recommendations for Practice 
The following recommendations for practice are offered: 
1. Other school districts should attempt to provide similar support 
structures for at-risk students. 
2. Funds should be sought to support the recruitment of minority 
students into technical fields. 
3. School districts should implement successful components of the 
Science Bound program. This would include those that focus on 
providing the support structures that have been determined to be 
successful with at-risk minority students. 
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Recommendations for Further Research 
Based on the findings and conclusions of this study, the following 
recommendations for further research are offered. 
1. A qualitative study of Science Bound students, once enrolled in 
college, should be conducted to assess their level of 
preparation. 
2. A quantitative study involving Science Bound students' academic 
performance in college could be conducted. 
3. A study of Science Bound parental involvement should be conducted 
to include participation in activities and providing an 
appropriate learning environment in the home. 
4. A student perception or feedback component should be added to the 
program to allow for student input into the program and the 
evaluation of its component parts. 
5. Comparative research should be conducted on programs, if any, 
that are similar to the Science Bound program. 
6. A longitudinal study involving predictable patterns that are 
displayed by Science Bound students should be conducted. The 
study would attempt to predict which Science Bound students may 
have difficulty remaining in the program based on previous trends 
with past students. 
7. Follow-up analysis should be done with Science Bound students who 
were placed on probation and were dropped from the program. 
8. This program should be replicated in other large metropolitan 
schools throughout the country. 
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NamejGxLd Directioas: 
1. Have each student put their name and teacher's name in the appropriate blank on each 
survey foiTn. The school name/code and student code have been completed ahead of 
time. 
DirectionsJbnAdministration: 
Please go over the following items with the students 
1. We are now going to answer several questions. The answers will be used to determine 
your attitude and outlook in the area of science. Results v^ll be used to guide 
suggestions for improvement in the Science Bound program. Participation is voluntary. 
However, your participation, honesty, and effort is truly appreciated. 
2. Take a minute to read the directions prior to beginning work. 
3. Please note the rating scale. The scale ranges from #1 — strongly disagree to 
#5 ~ strongly agree. 
4. Mark right on the survey form. There is not a separate answer sheet. 
5. Make only one mark in a row. If you change your mind about an answer, erase your 
first mark as completely as you can. 
Teachers: 
1. Pass out the surveys (Science Attitude and Science Outlook) to each student. Have the 
students put their names on each page. Sorry for the inconvenience, but the results may 
be used separately. 
2. Administer the survey questions to all 8th grade Science Bound students and to your 
3rd period science classes. We will be comparing the responses of Science Bound 
students with the rest of the Des Moines students. 
3. When collecting the survey forms following completion, return the 
survey materials to the proper envelope. Make sure the Science 
Bound materials are separated from the Des Moines students by 
placing Science Bound student surveys in the enclosed folder 
marked "Science Bound students." 
Thank you so much for taking your time, during this busy time of year, to 
administer the survey. 
SCIENCE ATTITUDE/OUTLOOK 
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Name. Grid Directions: 
1. Have each student put their name and teacher's name in the appropriate blank on each 
survey form. The school name/code and student code have been completed ahead of 
time. 
2. Try to insure that all science bound students complete a survey marked with the 
appropriate school code. For example, Lincoln students should complete a survey that is 
marked as "Lincoln High School" and coded 118. School codes are listed below. 
East - 109; Hoover -114; Lincoln -118; North -127; Roosevelt - 136 
DirectiojisJorAdministrationL 
Please go over the following items with the students 
1. We are now going to answer several questions. The answers will be used to determine 
your attitude and outlook in the area of science. Results will be used to guide 
suggestions for improvement in the Science Bound program. Participation is voluntary. 
However, your participation, honesty, and effort is truly appreciated. 
2. Take a minute to read the directions prior to beginning work. 
3. Please note the rating scale. The scale ranges from #1 - strongly disagree to 
#5 -- strongly agree. 
4. Mark right on the survey form. There is not a separate answer sheet. 
5. Make only one mark in a row. If you change your mind about an answer, erase your 
first mark as completely as you can. 
Teachers: 
1. Pass out the surveys (Science Attitude and Science Outlook) to each student. Have the 
students put their names on each page. Sorry for the inconvenience, but the results may 
be used separately. 
2. Administer the survey questions to all Science Bound students. 
3. When collecting the survey forms following completion, return the 
survey materials to the proper envelope. 
Thank you so much for taking your time, during this busy time of year, to 
administer the survey. 
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Sludcnl Sch()()lL_.Wccks_Middlc.SchQol.-_281 
Teacher Date Code: 281 
Please answer each question as carefully and honestly as you can by filling in the 
appropriate circle on the answer sheet with a Hi pencil. Your responses will be kept strictly 
coniidential and will be used only in combination with those of the other students in your 
class. Circle the number that corresponds most closely to your first reaction to each 
statement. Remember, there are no "right" or "wrong" answers. If you agree, but not 
completely, circle U4. If > ()u disagree, think how strongly you disagree, a little bit? Then 
circle HI, if you disagree a lot then circle //I. If you really don't know if you agree or 
disagree, circle //3. Thank j'ou for taking time to complete this sur\'ey. 
1) Strongly disagree, 2) l")isagree, 3) Undccided, 4) Agree, and 5) Strongly agree. 
1. Scientific research is often done outdoors. 1 2 3 4 5 
2. Working in science is very exciting. 1 2 3 4 3 
3. Science is very difficult to understand 1 2 3 4 3 
4. Working in science is frustrating. 1 2 3 4 5 
3. Being a scientist is personally rewarding. 1 2 3 4 5 
6. Scientific work is tedious. 1 2 3 4 5 
7. learning about science, 1 can see how things in 
nature all "fit together. 
1 2 3 4 5 
8. Scientific research can harm as well as help people. 1 2 3 4 5 
9. Scientific work is important to most people. 1 2 3 4 3 
10. Science is mostly unrelated facts which you have to 
memorize. 
1 2 3 4 5 
11. Scientific research is usually done in laboratories. 1 2 3 4 5 
12. Most scientific work is done using mice, rats, or chemicals. 1 2 3 4 5 
13. Learning about science is easy. 1 2 3 4 3 
14 Science is often boring. 1 2 3 4 3 
15. Science is fun to think about. 1 2 3 4 3 
la Science is very interesting. 1 2 3 4 3 
17. Scientists often work as a team to solve problems. 1 2 3 4 3 
18. Most scientists have time to enjoy their families and 
participate in family activities. 
1 2 3 4 3 
19. Scientist usually wear white laboratory coats. 1 2 3 4 3 
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1) Strongly disagree, 2) Disagree, 3) Undecided, 4) Agree, and 5) Strongly agree. 
20. Most scientists have few interests outside their work. 1 2 3 4 5 
21. Most scientists are geniuses 1 2 3 4 5 
22. People who work in science careers donlt have the 
opportunity to travel much in tlieir work; they spend most 
of their time at their workplace. 
1 2 3 4 5 
23. Scientists often are "work-a-holics." 1 2 3 4 5 
24. It takes years of college to be able to get a science-related job. 1 2 3 4 5 
25. Most people who do science like to work alone. 1 2 3 4 5 
26. Many science careers require only 2-4 years of schooling 
after high school. 
1 2 3 4 5 
27. Most scientists spend so much lime on their work they have 
little time to spend with their families. 
1 2 3 4 3 
28. Like most artists and musicians, scientists are very 
creative in their work. 
1 2 3 4 5 
29. Scientists usually talk about their work only to other 
scientists. 
1 2 3 4 5 
30. Only brilliant people work in science careers. 1 2 3 4 3 
31. 
32. 
Most scientists spend too much time at work. 
Scientists work very hard. 
1 2 
1 2 
3 
3 
4 
4 
3 
3 
33. Scientists often develop hobbies in music and art 1 2 3 4 3 
34. 
33. 
You have to be a "straight A" student to make it in a 
science career. 
A scientists must be able to talk with many different people 
1 2 
1 2 
3 
3 
4 
4 
3 
3 
36. Those who work in science careers frequently use their 
observational skills. 
1 2 3 4 3 
37. In order to work in science, one needs good writing skills. 1 2 3 4 3 
38. Scientists are too busy analyzing things in nature to see 
the beauty in them. 
1 2 3 4 3 
39. Many times, scientists keep their work secret. 1 2 3 4 3 
40. 1 am a 1. male L. female 
41. My ethnic background is 1. African American 2. American Indian 
3. Hispanic/Latino 4. Asian 
5. White/Caucasian 
G. Other Please Specify 
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Sluclenl. School: Wiidks.-MLddk;_Sdiio.ol -_28i 
Teacher Date. Code: 281 
Please answer each question as carefully and honestly as you can by filling in the 
appropriate circle on the answer sheet with a i t ' l  pencil. Your responses will be kept strictl 
confidential and will be used only in combination with those of the other students in your 
class. Circle the number that corresponds most closely to your first reaction to each 
statement. Remember, there are no "right" or "wrong" answers. If you agree, but not 
completely, circle //4. If 3'ou disagree, think how strongly j'ou disagree, a little bit? 'Ihen 
circle //2, if you disagree a lot then circle #1. If you really don't know if you agree or 
disagree, then circle //3. Thank you for taking time to complete this survey. 
1) Strongly disagree, 2) DivSagree, 3) Undecided, 4) Agree, and 5) Strongly agree. 
1. Self esteem is the most important thing that determines 
how people act. 
2. Learning only takes place in the school classroom. 
3. Parents of ethnic minority students are not 
interested in how or what their children do in school. 
4. Elementary ethnic minority students know how 
important it is to attend college. 
5. Middle school ethnic minority students know how 
important it is to attend college. 
6. High school ethnic minority students know how 
important it is to attend college. 
7. lithnic minority parents know how important it 
is to attend college. 
8. Non-ethnic minoritj' parents know how important 
it is to attend college. 
9. College bound programs should be offered in order 
to increase the number of ethnic minority students 
who will be eligible for college admission. 
10. Non-ethnic minority students frequently take classes/ 
courses that do not prepare them for college admission. 
11. lithnic minority students frequently take classes/courses 
that do not prepare them for college admission. 
12. Colleges and universities should help ethnic minority 
students to prepare for college. 
13. Businesses should help minority students to prepare 
for college. 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
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1) Strongly disagree, 2) Disagree, 3) Undecided, 4) Agree, and 5) Strongly agree. 
14. Farents/families should help ethnic minority students 12 3 4 
to prepare I'or college. 
15. It is important for colleges, businesses and families work 12 3 4 
together to prepare ethnic minorities for college. 
16. Students who take part in special college preparatory 12 3 4 
programs have a better chance of getting into college. 
17. Tests identify student strengths and weaknesses. 
18. 'ITie most important kind of preparation for taking a test 
is memorizing and understanding the materials. 
19. Tests keep students from getting good grades in school. 
20. Tests keep students from being able to go to a fun event 
on a weeknight. 
21. Whether a student is admitted to college depends on 
certain test scores. 
22. Heing a member of a special group or club is important 
23. Studying with other people helps a person to understand 
the class material better. 
24. It is important to be the first one to raise your hand to 
answer a teacher's question. 
25. Effective studying is the best wa>' a student can improve 
grades. 
26. Science means different things to different people. 
27. Learning math is like learning a foreign language. 
28. Math and science are hard courses. 
29. Hoys do better in science than girls. 
30. 'faking notes in class is an easy thing to do. 
31. It is important to be the first one to complete a test. 
32. Group projects are more enjoyable than indi\'idual projects. 
33. 1 am a 
34. My ethnic background is 1. African American 
3. Hispanic/Latino 
5. White/Caucasian 
(). Other Please Specify 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 3 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
male 2 .. female 
American Indian 
4. Asian 
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TO: Science Bound Teachers 152 
FROM: Randy L Braden, Iowa State Graduate Student 
SUBJECT: Science Bound Evaluation 
DATE DUE: May 27, 1994 
First, let me thank you so much for working with the Science Bound 
program. The effort you are making could be the difference in whether a 
student is successful in school. 
My name is Randy Braden. 1 am an Iowa State graduate student working 
with Jackie Manatt, Science Bound program manager. Our task is to evaluate the 
effectiveness of the Science Bound project. One component of the evaluation 
process is to gather your perceptions and feelings concerning the Science Bound 
program. 
The information acquired in this study will be used to make 
recommendations for improvement in the program. Your participation in this 
study is appreciated. Included below, is a list of assurances concerning how the 
information will be used. 
• You are nol required to fill out the survey. 
• You v/ill nol be penalized in any way for not filling out the survey. 
• There are no known risks for filling it out. 
• You will be helping us better determine the strengths and weaknesses of 
the Science Bound program. 
To maintain privacy and confidentiality of responses: 
• All data will be kept strictly_jc.onfidentlaL 
• Data will be identified for groups and nat for individuals. 
• The identifying numbers used on the survey forms are only to insure the 
return of the surveys. 
• Once tabulated, the survey forms will be destroyed. 
If you have any questions or concerns about this study, you may contact: 
Randy L. Braden, Page/Bryant Elementary Principal, Boone, Iowa 50036, 
(515) 433-0760, or 
Jackie Manatt, Science Bound project manager, Ames, Iowa 50011, 
(515) 294-4985, 
Please use the enclosed stamped envelop to return your 
responses. The responses are requested to be returned by 
May 27. Thanks again for your help and for taking time from this busy time 
of year. 
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FROM: Randy L. Braden, Iowa State Graduate Student 
SUBJECT: Science Bound Evaluation 
The purpose of this note is to serve as a reminder that I haven't, at the time 
of this mailing, received your completed survey. The results from the survey 
will be used to make recommendations for improvements in the Science Bound 
program. It is important that all teachers working with Science Bound students 
have an opportunity to provide input. 
My experience as Boone's elementary principal gives me an awareness of 
how busy one gets trying to close the school year. It is my hope that you will be 
able to spare a few minutes of your time to complete and return the survey. 
Please use the enclosed stamped envelop to return your 
responses. The responses are requested to be returned by 
June 9th. Thanks again for your help and for taking time from this busy time 
of year. 
TO: Science Bound Mentors 
FROM: Randy L. Braden, Iowa State Graduate Student 
SUBJECT: Science Bound Evaluation 
The purpose of this note is to serve as a reminder that I haven't, at the time 
of this mailing, received your completed survey. The results from the survey 
will be used to make recommendations for improvements in the Science Bound 
program. It is important that all personnel working with Science Bound students 
have an opportunity to provide input. 
1 am aware how busy one gets during this busy time of the year. It is my 
hope that you will be able to spare a few minutes of your time to complete and 
return the survey. 
Please use the enclosed stamped envelop to return your 
responses. The responses are requested to be returned by 
June 9th. Thanks again for your help and for taking time from this busy time 
of year. 
155 
APPENDIX F. SCIENCE BOUND TEACHER QUESTIONNAIRE 
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This survey is an important component of the Science Bound program. The 
results will be used to make improvements in the program. The purpose 
of this questionnaire is to survey your perceptions and feelings concerning 
aspects of the Science Bound program and specific student performance. 
There are no right or wrong answers. Please respond to the items by 
selecting the number that best represents your views. 1) strongly 
disagree, 2) disagree, 3) undecided, 4) agree, and 5) strongly agree. 
£i:Qgmm,_QjnestiQiis_,!i-£ant_i 
1. Science bound (SB) activities are 
appropriate for the curriculum and 
age level of the students. 
2. The students are interested in SB 
activities. 
3. Student attendance at SB activities is 
good. 
4. 1 am making a difference with SB 
students. 
5. Student interest in science is growing. 
6. SB provides an excellent opportunity 
for students. 
7. The mentor component of the SB 
program has been effective. 
8. Specific rules and expectations for 
SB program and students are clearly 
stated. 
9. The SB program provides an 
appropriate number of "hands on" 
activities. 
10. My level of involvement in the SB 
program has been adequate. 
2 
2 
3 
3 
3 
4 
4 
4 
5 
5 
11. The method of selection for SB students 
is fair and adequate, 
12. Home/school communication within 
the program is good. 
13. The SB program is well-organized. 
14. Parental support and involvement in 
SB activities has been good. 
15. SB students feel that what they are 
learning is important to their future 
as well as current personal lives. 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
Use the space provided below to list specific comments you have 
regarding the effectiveness of the Science Bound Program 
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This survey is an important component ol the Science Bound program. The 
results will be used to make improvements in the program. The purpose 
of this questionnaire is to survey your perceptions and feelings concerning 
aspects of the Science Bound program and specific student performance. 
There are no right or wrong answers. Please respond to the items by 
selecting the number that best represents your views. 1) strongly 
disagree, 2) disagree, 3) undecided, 4) agree, and 5) strongly agree. 
P_rogram_Q.ue,&tLons__-__Eant-_l 
1. Science bound (SB) activities are 
appropriate for the curriculum and 
age level of the students. 
2. The students are interested in SB 
activities. 
3. Student attendance at SB activities is 
good. 
4. I am making a difference with SB 
students. 
4 
5. Student interest in science is growing. 
6. SB provides an excellent opportunity 
for students. 
2 
2 
3 
3 
4 
4 
5 
5 
7. The mentor component of the SB 
program has been effective. 
8. Specific rules and expectations for 
SB program and students are clearly 
stated. 
9. The SB program provides an 
appropriate number of "hands on" 
activities. 
10. My level of involvement in the SB 
program has been adequate. 
11. The method of selection for SB students 1 2 
is fair and adequate. leo 
3 4 5 
12. Home/school communication within 1 2 3 4 5 
the program is good. 
13. The SB program is well-organized. 1 2 3 4 5 
14. Parental support and involvement in 1 2 3 4 5 
SB activities has been good. 
15. SB students feel that what they are 1 2 3 4 5 
learning is important to their future 
as well as current personal lives. 
Use the space provided below to list specific comments you have 
regarding the effectiveness of the Science Bound program. 
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APPE^^DIX H. CRT TEST SEQUENCE 
CRT Test Sequence 
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8th Grade Science Sequence 
Testing Year Test Code Test Name # Items Dist. Ave. 
2475 
-3 
1992 SC 42611 Science 6 45 
1993 SC 42711 Science 7 49 
1994 SC 42811 Physical Science 8 54 34.1 
8th Grade Math Sequence 
- -
1992 MA 12611 Math 6 OBT/PS 84 
1993 MA 12711 Math 7 OBT/PS 84 
5 "8Tir " ~ 1994 MA 13111 Pre-Algebra (final) 75 
— 
9th Grade Science Sequence 
Testing Year Test Code Test Name # Items Dist. Ave. 
1992 SC 42711 Science 7 49 _ 
54' 1993 SC 42811 Physical Science 8 
1994 SC 43111 Earth Science 70 38-6.__ 
9th Grade Math Sequence 
1991 MA 12611 Math 6 OBT/PS 84 
"84""" 1992 MA 12711 Math 7 OBT/PS 
! 1 
to
 1 
CD
 
t
o
 
(O
 
jco
 
i MA 13111 Pre-Algebra (final) 80 
""" "70"""" 
! 1 
to
 1 
CD
 
t
o
 
(O
 
jco
 
i 
MA 13311 H.S. Algebra (pilot) 
10th Grade Science Sequence 
Dist. Ave. Testing Year Test Code Test Name # Items 
""'"54"" 1992 SC 42811 Physical Science 8 
1993 SC 43111 Earth Science 70 
47.0 
38!'6 
^994 SC 43311 Biology 
10th Grade Math Sequence 
gg —  
_ - - Q ---
MA 12811 1992 
19 93" ' 
Math 8 OBT/PS 
MA 13311 H.S. Algebra (final) 
1994 MA 14111 Geometry 73 
Science Bound Students 
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Teacher Questionnaire Comments 
I enjoyed working with the program, but I wish I had another 
teacher to woric with the math part of the program. 1 would also 
like to get my own mentor. 
My part in the program is limited. Therefore, I can not answer 
some of the questions. I simply provide math help to the students 
as needed. 
Overall, communications could be improved. Expectations for students, 
teachers, and parents. 
We need mentors who want to be there and are willing to try. 
I have been involved with Science Bound from the start. At the school 
where I teach it has been very hard to keep a mentor. We really had 
very little involvement this year because we had no mentor. This also 
happened when this program first was started at Hoyt. I don't know 
what the answer is. 
Some activities are too low-level. Challenge them instead. 
Student attendance at activities is good at our school. 
I could be more effective in home/school communications. 
Seemed to lack leadership and organization. 
Mentoring seemed completely in shambles - still not sure what 
they're all about. 
Rules are ambiguous - I have a student who didn't do one thing -
ISU, parade, etc. and she is still in it - I totally disagree with this. 
I need to become more involved. 
Some older students should be added to the program. 
The students are interested in after school activities and attend well. 
Excellent opportunities are available for Science Bound students when 
they are organized properly. 
The mentor component has not been effective for all schools. 
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Teacher  Comments  Cont inued:  
10. Frankly, 1 feel I am one of Science Bounds biggest fans & supporters, 
yet I am very disappointed in tlie organization ("flow, feel") of the 
program this year. 
I'd like to see; 
1) more consistent monthly ISU trips with lab visits like year # [  &  2 .  
"Superkids" was neat, but it focused solely on one aspect of science 
(computer). They have little exposure to other disciplines. 
2) more controlled discipline of students at functions - teachers may or 
may not be there and students behave inappropriately. 
3) Selection notices/process must start earlier - this time of the year is 
very hectic. 
4) Math teachers must get all mailings - otherwise the message is "you 
aren't as important." 
Superkids is a huge chunk of time for families to fit in one whack. 
On the plus side, I have appreciated more frequent mailings which 
coincide with the mailings parents get - very helpful! 
Jackie M. & Kathy T. have been very enjoyable to work with. Both are 
very open to suggestions and feedback. 
The trip to Chicago is sorely missed. I know it's expensive. Going to 
the Science Center is an exact repeat of what all 8th graders in the 
district do as part of the regular year. The sleep-over is special, but the 
activities are a rehash of what they've all done already. 
Pole us early in the year in the year for ideas - can we contact business 
sponsors more heavily? 
1 was disappointed not to do the Chicago trip, but was willing to 
support the Science Center trip for the good of the whole. Not that I 
have lived through a couple of those sleep-overs, I don't feel I can be 
as enthusiastic about it. 
11. The mentor has not had enough contact with the students in the 
building. 
12. There should be a great reward for completing each year of the 
program. For example - a trip. 
The students should be given awards for being part of Science Bound. 
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13. The activities are not as interesting for HS level. They like fiber optics. 
Attendance suffers because of the extra curricular activities conflict with 
Science Bound activities. 
14. We have a really great mentor. 
15. Some activities are appropriate for the curriculum and some are not. 
This is a very difficult questionnaire to answer. There are many 
frustrations associated with this program. 
Some activities have been to easy or need more teacher prep for them 
to be able to do an adequate job of presenting. 
The students are not willing to take responsibility for their own learning. 
They say they don't get notes about overall meetings at home. Some move 
frequently - others foster parents and don't share it. 
! have yet to meet any parents. 
Saturday trips are tough for me. 
Out mentor is in Ames - though very willing to help - can't make the 
meetings regularly. He set up an excellent field trip that really helped 
to change the tide in the Science Bound student interest. 
We have struggled to find a good format during the meetings and projects 
to be involved in. Hopefully, the future will be better. I don't feel we are 
there yet! 
16. We are having trouble finding African American kids here on DM's 
south side. We're getting more Asian and Hispanic kids. 
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1. Students are interested in some of the activities. 
I believe science bound is an excellent program that produces a 
great opportunity for minority students. The way the program 
seems to be most effective is when there is interaction among 
the teachers, students, and mentors; along with the various 
workshops Sciencc Bound provides each year 
(Ex. Algebra Enrichment). 
However, it is my opinion that there needs to be more "hands-on" 
activities for the students. I think students at this particular age 
group learn better by "doing" rather than listening to an 
individual speak about a certain subject matter. 
I think we can keep a student's interest if we provided workshops 
and experiments that parallel what he/she is learning from the 
textbooks. This way, students can see that what they're learning 
can be applied to something interesting. 
2. I can not answer this survey adequately due to the fact that I've 
had no contact from S.B., my school, or the university for one year. 
3. I attended a few of the sessions for teachers and mentors. However, I 
was unable to attend any student sessions. 
4. New member - opinions to come. 
5. Sometimes I feels the teachers are not as dedicated as they should be. 
There needs to be more teacher-mentor & mentor-mentor & student-
mentor interaction. I do not think the experiments presented are 
being utilized as planned. IE; session with science bound students 
who then demonstrate it for their classes. We have not utilized the 
experiments at all this year because the students were not studying those 
topics. Instead I tried to find something that pertained to what they 
were studying. Not all mentors can do this. 
6. I'm with my 3rd teachers at the school I'm assigned as mentor. The first 
teacher was excellent. The second one left before 1 could really get 
a handle on the student & the third one, we just don't seem to connect, 
I initiated the 1st phone call. No response. 
Mentor  Comments  Cont inued:  
7. In my case, I feel my role doesn't fit my personality and growing 
commitments at home and work have prevented me from participating 
as often as I would like. I am presently looking for a good replacement 
but feel the program is worthwhile. 
8. Our group was fortunate enough to have several outings for the 
"hands-on" science experience. We toured the Saylorville erosion 
area, had George Knaphus and Lori Tiffany guide a nature hike, toured 
my place of work and are going on the Adventureland Physics trip. 
My secretary was able to facilitate many of the arrangements, and that's 
a great benefit. 
Perhaps Science Bound could provide more organizations help to groups 
wanting such outings. It would help if Science Bound could provide 
transportation for some school groups (15 or so people) and cover some 
long-distance phone calls for cooperating teachers to access people at 
ISU. My boss is very supportive of this program and has helped out 
group financially, but maybe other groups need some Science Bound 
financial assistance. 
9. I have done better in the past years. This was a bad year for scheduling. 
Selection concerns me. Financial aid (scholarships) should be based on 
financial need not just participation in the program. Some of the parents 
that accompanied science bound on last year's Chicago trip seemed well 
off by their vacations, auto's, and where they lived. Abused in the 
program, such as employees of school district's kids being in the program, 
give Science Bound a black eye. This also has an effect on the volunteers 
who work hard to send their kids to college 
10. I do not feel the Des Moines school system has made a commitment to the 
program 
My experience with East High was frustrating and not sati.sfying. 
This program is not nearly what it could or should be. 
Fred DeLuca is a nice, caring person, but is a disaster with high school 
kids. 
This program,, as currently run, is blowing a real opportunity. 
I I .  I  h a v e  n o t  y e t  b e c o m e  i n v o l v e d  w i t h  t h e  p r o g r a m .  
